PCT 



m rr * & » J^B 




(51) i^tlf^^ 

C07K 14/47, C12N 15/12, C12P 21/02 // 
A61K 39/00, 37/02, (C12P 21/02, C12R 
1:91) 



Al 



(id BK&n** 



(43) BKMfcWB 



W099/37676 



1999^7^ 29 0(29.07.99) 



PCT/JP98/03311 
1 998^7 £ 23 0 (23.07.98) 



1998^)^23 0(23.01.98) 



(2D m^mmm^- 

(22) BK$ffi^0 
(30) 

!RFil¥lO/11864 

(71) fctlJSA (^BSr^-r^-COlifclilcovvr) 

(FUSO PHARMACEUTICAL INDUSTRIES, LTD.)[JP/JP] 
1=541-0045 ^K^Kr1it>*Eil^l | friT17#10^ 
Osaka, (JP) 

(72) ; SS-fctf 

(75) &m&/mm\ mmiz-^^xo*) 

^#|£(WAKAMIYA, Nobutatca)[JP/JP] 

f 567-0826 *BKJfc#:*rt5:*:St!llT B 9-20 Osaka, (JP) 

(74) ftSA 

#Jld: A 03 fl-(SUMIDA, Yoshihiro et al.) 
T650-0031 JSilJIMtFrtlfAEJiCITWS**©! 
SB Hyogo, (JP) 



JP 



(81) «£ffl CA, US 



(S4)Title: RECOMBINANT HUMAN MANNAN-BINDING PROTEINS AND PROCESS FOR PRODUCING THE SAME 

(54)lSWco*^ Sfttt h^^ia**v/<*ttfe 



V ) 



0.010- 



o.oos- 



670 

Y 

native hMBP b 
rhMBP<e^S>C*)») 1300 KDa 



158 44 17(kOa) 

Y Y V 

300 kDa 




B»H<#> 

«... Time (min) 

b ... rhMBP <vitamin C added) 

to vitamin C added) 



(57) Abstract 



A production system for homogeneously producing recombinant human mannan-binding proteins (rhMBPs) being comparable in 
physiological activity to human mannan-binding protein (hMBP), in particular those showing a specific peak at molecular weight of from 
1,000 to 1,300 kDa in the absorbance (280 nm) in gel filtration chromatography. 
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5 r &sfi#m 

mm rrhMBPj **<0«3lr:frifefc:BB'*-3. 

io [SIM] 

vyfyig^^y/^f (WT, mm tmbpj ; ^ 

;~7ig^?y^^f , u > (mbl) fe5v> 

ft-v ^-f ^ t (MBL) t 5 ) . =i^?/l><?-^. 

If— 7 ^ ® A (SP-A) , & <fc tflf — 7 T 2 9 is 

15 b * ID (SP-D) fc if ft, v^-fti t> = ^ ^-v £ ifr-r 5 ^ 

=»u^^^}i. !£ 1 El Sr#^-t"^^x (1) ts )V'y $ J±<4 
(Ca 2 + ) MX®- (Dm W-Wim® (CRD) % <2)*y*«#, (3) = 9- 
*j J:t5(4)->^^>f ^*^tfN*«l«I*«>4ai© 
2JD #«Wfc1R«3^& fc3*aS*r*lJ*¥(fc * L"C*5 [Malhortra 
et al. , 3 — n if T > • } ^-t^ • • o v*— ( Eur. 

,T. Immunol. , )22#, 1437-1445H, 1992^3 N C © * fife * {fc 3 
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zwwx-hv, mints t h skm *3I5ombp-ch % ft+mm 

ftg , K529«/ 405-410M> 1997^3 . 

a t btT.-cv^ 0 u*»u** s e>, *isi:*or, 

* 4* & W &5 flf -> * x A # ^ # | c « g L T V > V ^ /J> JE \z *3{ t 5 % 

Sr*fcLt^5i:#it.bjltV^ (Super et al, 7>t F 
( Lancet ) „ II, 1236-1239M, 1989^ ; 2&Br#Bfe x #&*3£j^ 

4#, 508-513M.. 1997^] 0 £ © I-** «■ 5 

15 m^v^f v©tSJI-ov^t, MBPO mB*±<Dm 

m\C&m L fcMBPcDj&L «t» «f ©iTIC £ o T , ^-T/V^^^^r 
Slt^iX fc* fcV^5 Wft*S*#«ft£ft-CV^ (Sumiya et 
al.. 9 y h (Lancet) , 337#, 1569-1570K, 1991^] . 

tt«ria*i-S - L"CV>3 [ Wakamiya et al. , ^ y =» 

a ^ a ? << Y ♦ -Y — i" ( Glycoconjugate J. ) , 8 % „ 
235H, 1991^ ; Wakamiya et al. , -'Wt^r?*/!' • 7V K • 

-C T7 v? # ♦ V IF — ^ • = ^ ^ — -< 5/ a > X ( Biochem. 
25 Biophvs. Res. Comm. ), 187£ % 1270-1278H, 1992^] 0 

£MC t hMBP(^T\ ThMBPj Ko^Tt*, 

4> fc: $F ?T *l "C V ^ S 0 . 0y*.tf % Ezekowitz(b ) tt „ 
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&Zm&VX^Z [Epstein et al. . "The collectins in 
innate immunity', Current Onininn in Immunology, 8*, 
29-35H, 1996¥ 5 4#^¥ 2 -504581#] . 

«R S '¥, *13tt* mi8#. 1995¥]c 

MBP6(*:0 56f*ttkJ!iL.f «ae©ttT»!i 
S -5 r. £ 4> £ fttl^ 5 [Sumiya et al. , 'Mannose-binding 
protein, genetic variants and the risk of infection', Q_ 

15 T Med. , No. 89, pp. 723-726(1996) ; Thomas et al. , 

'Mutation of gene for mannose-binding protein associated 
with chronic hepatitis B viral infection', The Lancet , 
Vol.348, pp. 1417-1419 (1996) ; Ezekowitz, 'Mannose- 
binding protein and susceptibility to chronic hepatitis 

20 B infection', The Lancet , Vol. 348, pp. 1396-1397 (1996)]. 

-C, MBPj&*« ttBBflS V * [Malhorta et al. , 

'Glycosylation changes of IgG associated with rheumatoid 
25 arthritis can activate complement . via the mannose- 
binding protein', Njiture Medicine, Vol.1, pp. 237-243 
(1995)] -^IgA^SE [*H*»fe. ri g A*ffia>»tfU *»~© 
Mannan Binding Protein© HI # J , B vol.39. 
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No. 3, 235H, 1997^] <D & J& \Z *5 V> X , O^n^yyo 

mmmntK x^x, mbp^ vtc T^mm^m* lxv>5 

f5 'srtl'tt t fcfcJT # [Garred, et al. , "Susceptibility 

to HIV infection and progression of AIDS in relation to 
variant alleles of mannose-binding lectin", The Lancet , 
10 Vol. 349, pp. 236-240 (1997) ] 0 

hMBPtt. ^ij/^ISttllftf H 
xnmmtii&M'&ishx^zm'&.X'ih 9 ft# b> t h^^ih^ 

ft^©&#©jrtL«fc*©S3fc««:##LTi>sfcfcfc:, 
is < t>-r frxhz<D&mtfi xh^tc 0 -kit, m&^m.&x.^-W; 

#3§P;i tt±J£ Lfc«3l5.Si«-C©raja^{C«*, i^WfthMBPtf) 

i- ft t> -h . *i*wi:J:otfte)n s.jimbp (rhMBP) £ « : ^ 

1, 000-1, SOOkDa, £f * L < ttl, 150kDatf> # * * IC T <fc A #J ft 
t 0 -^ & ^-rtt^5r{(rax.fc rhMBP; y /V iS ifi * n -v h^^^^^- 
25 T?«i3a Uyt8R«>280nm'T?O!ft3t«*S, 200- 400kDa v 0 £ b < tt 
300kDa©#^P£{;iT#Attft t°- ^ ^^-rtt^^^S^fcrhMBP; 

% 1, 000—1, 300kDa*3 <fc U*200 — 400kDa<D ft =F 4 bT — ? 
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fit ^ytVlS*^'^*^^ fnatiVe ^ & 

tt5)C cDNA<£> 66bp~812bpKl»fci- 5 cDNA*P# * K 
pNOWlirtfAbT, *»^**-pNOWl-hMBP*«*U. (2)21© 
^^^-pNOWl-hMBP*. ';kFB*ll3tM** 

tf (5) »RbfcMTX»tt*Blfta^rhMBP«riaiR 
* oTSl $ H/crhMBPt? tb 3 . 
native hMBP* *J*i- * T 5 >> »», i" tf ^Herman K * o 
15 X»#fi8j:tf«l#*^ti8-9 CSastry et el., "The human 

mannose-binding protein gene. Exon structure reveals its 
evolutionary relationship to a human pulmonary 
surfactant gene and localization to chromosome 10', ±_ 
Exp , Med . 170(4), 1175-1189 (1989)], * OcDNA* * <Dl£*i§E 
20 I'- W«B^#«t6T^I 

*u-c, z<Dm.m&m<D*-?^^ r hMBP©*>- 

native hMBPfc « l£ "T * 
^SSa^J066bp~812bp^cDNA^^ (Ki?iJ#^: 2) ^ « 

25 L > rhMBPO^S^O^ASr 
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15 auoBtt, $ KpN0flO«»xaSrtftWi-*iaT*)<5o 

SBllHtt, 7°^^ 5 KpN0Wl©«3tt«:^i-BI"e*»So 

*12Bltt % ^7^5 KpN0Wl-hMBP<O«ig©«S:B|-C&S o 

»13Bltt, *lr~v>( i/> (G418)»f£^ o — >"T*OrhMBP©aE 

rhMBP<DPAGE^*fOJfe*Sr^i-S"e&5 0 

»17Bltt, rhMBP£ native hMBP<B 3*1- ^ 9 7 "C 

25 $?§ e 

0190 tt, rhMBPtd iS'f V7/Vxyf A ? -f O =P 
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J|20Btt* rhMBPC*»HIY-K HBV*5 * V 4 ^ ? * + A 

ft2lBK* rhMBPfc:* ft ****** (^&&*) »fiJt» 

5 *22lBtt. rhMBPKJ:ft*fl«fc 
9 7 t? £> ft o 

$ ft ^ # ft r. i: #J ?w "C* fe 5 o 

^-pN0Wl-hMBP<D^^ («0>J2) v **-^* S/^(G418)»tt 

JNHB&*5 J: tfllTXWttll 
15 3) , rhMBPOPAGE#W*3 Jitf^fcifi* * ^ h ^7 7 W - 
J; 6«5&«J«W- (MMM 4 ) , rhMBPt native hMBPOJ&£#£^?£ 

(**«7) > ****** C^&fe*) BJhtt 
20 fcoV^-C&TfclftWi"*. 

^7^5 KpUCIS (^Mit^^^tt) SrfcKte^&tf*' 

25 ; wf^n- = y^t^ fffl©y^*-(BBvy y*-) tux, 

- C75 y — (75^JPS^^-yaa3f^'ffi:<^Be3?lJ«. 3'-Ndel-SacII- 
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ClaI-EcoRV-SplI- EcoR I-ApaI-5' t U> 5' 3Zt%> 

(Blunt End) t Lfc 0 ^7*5 KpUC18<7) 1 ng (0. 1 m 1) Sr fW R 

^^Ndel*3 «fc U^PvuIIX'^S-t- 6 C \Z. X <9 , lacZ*r = — Ki" 

5 05 -fe 7 DNA i7yft^^ DNASr 21, 2"L lOOpmole^B ^ 

•C. DNA 7 ^fy-V3 y^s» bVer. 2 (SJiJtflc^^tt) O I 
C02. O/i l&Mz.. lttX*. 30^MRlS$*fco 

K^^^^^i^ 3 ^ ^ > h -fc^XLl-BLUE(STRATAGENEtt) 0. 

10 a s/ * 2 #M*lc±»£ltV^fc&* soctfflfe 

^^^^1±) &0.9miaD;U 37t-?, 1 B# ffi * — * - T? « t 
5*&*Lfc.o 5,000rpm-C 1 ^Ma^iUt, J:i*«:J»3fcL 

i§L, 1 : 10O*l'S"C 2 ttO100/i g/ml«)T ^ fcT-> 11 >«r-^tf 
15 T V tfV y h Km^it a 37 C CX% 1 HfcitSI £C 

fc 3 nn-^t ) #t ) ilt7 P 7^? KOrt% BBV y ^ * — O DNA^ 
}fA£;faT^5<b£>3:iIl^L^ -tn^S:^* ^ pBBV i: Ltc 0 
(2)i/7^; KpCV3<PW» (»3EB) 

75 7? Kpucii9 (%.mmm&.£ti:) <d^ ^j-t v-=-^# 
20 -y->r h^^^b-c, %t*.\zmfr&tfw>?-* o >-^-y--r h 

/B<7} y — (CV3 1 ; — ) Ht ( I£?'J#"^ : 5id^-rJ&S 
SajtfiSr^i-S-fe ^*DNA£ , 8E3»J#-^ : 6 tc^i-*tt£E?iJ 
fST^f t^^DNA^^^Lfc, © y > # - <D #J PB S£ 

9JWfW'CtOBB?"Jl*x 5' - Hind i I I-SacII-PstI-BamHI-ClaI-3' t 
25 L, 3* 5fcfl»ttBlunt EndirbfCo 7° 9 * ^ K pUCl 19 <D 

i ng (o. u fWK»*iyjidiii^ it/EcoRi-e^aabTt. 

#fc;h,fc? , ?*5 K K 3* LT, CV3 y >- # - W ir > 

7 DNA i: 7 DNA£r ^rix^ ti lOOpmole^P x. ^ SfcV^-C, 
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s «^ii^^^* ML1 - BLUE(STRATAGENEtt) 

0 i.ifc»it, U^BRi^fe^ ^^ "frill* 

9y% 2*n*±e«v^fc«, somite (*# 

^^ lfco 5.ooorp»-exana**«^ ±*f*&i* 

M U 1 :10©«*-C2«CO100MB/>l©TVtf^y^** 
(3)_2^_^3 K* r svp(D)S- ^"ft* ff4i) 

pBR322± BamHI * 9 * * - *> ^ * SV40 * * /V * O £ DNA 
^ tt5 ^7^; KpSV40/BR(lt****^^*>** b ' SV40 

0ri*<rtrsv40M^«*-*-**9Wf fcftfc. IE?'J#^- 

20 *J#*: 8i:*tt««Ht637^^^^- 
(PS2>-***U*. PSl^— «6'«*»fctt. 
OPvuII"^ SacII-EcoRIO«»»**^ 

25 ( P SV40/BR**. !Sft^b^).lng(O.Ul)(^tt, 
PS1 y 9 >f ^ " fc 9 >f ^ - * * ft lOOpaole* * , Taq 

2.5U(0.5Ml)fc.PCR«««* 
(250 mM Tris-&S* (25<C^PH 8.3). 375.M*«* 'J * ^ ^mM 
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i&'ffc^ > V A)20/x 1, lOOmM DTT 1.0*1 1, 10mMdNTP0.5 
U 1 (lOmM dATP, dCTP, dGTP, dTTP) s @£^BSA( 4 mg/ral) 0. 25 

n i^tApx., **&^fi:tfSioou ncft 5 £ 5 i;iis£®7K&5Q Jtfc 
3.^1/ b <7>^-^^^{cS£tfi (Sigma Chemical*±) £ — i&SsflP L , 

95^C-Cl^r H ^ 55^ -C 1 ftffl& <fc 0^72^ T* 2 #61?^ 3 

nm* tommy iit^^ 72 c c-cio^-p^w^ ! s^ ; n i o tsj^ 

©IOmIC, 10XH»Jfc 2 /z lfcflD*., &^t*. ^JPg^mSacII 
10 20U(1 n £ tfPstl 20U(1 m D^rJBi, mMfr* 7 u l^JP x. 
/c^{^, 37^"? 1 H#W£fS & -frfco RfE^lis 0.8%7^fn 
-*4*^<S:ffl Wc50mA 30^F^^m^^»]{-'N- V ± 0 V JV\Z. 
^ft360nmcD^^^^BB*r LT^fcU £ nfclSO. 35kb<Z>^ > K 
*j09ttJLfc o CLOT#u-;*|#f)f 1. 5mlS<D^^-^- 
15 Aft^'k^-BiHT*, 15, OOOrpm-?, 10# M 3S 'C> U , #£>;ft,7t7R 
^tlrt 0 ^ s/ h •e^H LTDNA?£$t <t Ufc Q 7° 9 ^ 5 KpCV3 
SacII*3 «t O'PstlT'^S Lfc^O^^{Cl^ It, JtlEtf>DNA 
5 m l£#P;t, <^V>T*, DNA "7 4 *f — 'y b y ^ -y h Ver. 2 

(^Sittsfc^^tt) o i «©2.0m i£*q?u \$°cx*, 30#F*QK 

20 ^^-frfCo fcl&WHZ.±mn = ^ fr- ^ h ir/VXLl-BLUE 

(STRATAGENEft) 0. lml £ AP X. , tK ± "C 30# RQ SJ£ $ -frfc^ % 42 
'C-C, GOWmmi/ a s> * ^r^^fCo 2 ^ ^ tK ± g V> fc ^ , 

soc^^fe (m^^il^^:^^) ^o.9mi^p^L, 3ix:x^ item?/ 

x-^-tii: 5 It* Lfc 0 5,O0OrpmX- 1 ^^^^^81 L T , 

>b±sls&MM^. 1 : MHD&l&X* 2 #C <£> 100^ g/mlOT > fc> 
^y^fc^tfT^fc"^^^-]^*^^ 37^-^ life 
m&V. £.Ctc=i v --frb'&btltczfy X $ K©^, SV407 9 
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S 2 hi-Ct;W77^-V3 ^(self-ligation)«rffV>. 
5 h ^fcP»v40D.fttt6, KpSVPlatfW*** 
(3-2) ^ 



10 



15 



<D ««w**i-**«>5 , *^ : * :?F9 ^^ -(ps3) *** U:,i: 

imil(H)l:IEl«)ll**iW«KLt, NEO 
h o yfflSV407'n*'r^-Psv4ODE«r^t5^9 
KpSVPlbfcWaUfc. fta8,.P3^5-f-^-tt, B'**Kl 
SacIH^ h<0**rttttfcfc<Z>fc U^CEcoRI^^ httfcL) 0 
(3-3)SV40 polvA^HSSt 

TpolyAj *>*w»± r#yAj i#i-*> «/^^A^tr*i-*^9 

*5 KpSV40pA-A(pSV40/BR**, OSV40^ 
polyA5/^^^EW«>3'*«E£oRI*^ HCSPSV40U ^ * - «r 9 
^y-bt5^t^ EcoRIlM' b«rApaI-ClaI^^ M^H 

20 fc 0 *r, spsv4oy ^#-<b u-c, EW»* : 10fc*i-«» 

^7^^ KpSV40pA-A©-lng(0.lMl)«T, <H Pil S* fit Eco R I *S 
itVtc 0 SPSV40y v * -r © * ^ * DMA T 

25 5^*^*DNA**ft**tl00pmoleai*., *^"C. DNA?**- 
hVer.2.(*»at**Att) © I *©2.0#il*rai*., 

^tf^ h ir^XLl-BLUE(STRATAGENEtt) 0. 
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2 #m*±iciiv^», socman (Mm® 

iKtfczS^tt) £0.9ml2jn;t, 37^"^, 1HSIHJ — # — 
pig^Lfco ' 5, OOOrpmf 1 # Bfl it <i> # & IT, -h?if£M*L 

iSL, 1 : 10<£>#J-g--C 2 tfcO 100m g/mlCD T ^ fc° is i> ^ 4: tf 
T >- 1 8 ^ 'J ^7° h KHfV>fc 0 37^-?, lift^tt, &c 
fc3P=-^t)1lbnfc^5^S K©rt, SV40 polyAODNA^ 
#A£ftT^5 ^OfciStRL, ^flh^y y ^ ^ KpSV40pA-B 
10 t LfCo 

(3-4)7°^^.^ KpSVP , (D)S-lg?»lg 

17° 7*=: KpSV40pA-B6O 1 ng(0. 1m 1) ^ »J IS » * BamHI 20U 
(1 fi 1) *5 <fc tfClal 20U( 1 /x 1) *• 110 XL > ^c®tK 4: 7 ju l^JflX-fc 
37^^? 1 «?(WR^**feo RJfcmtZs 0.8%T#n- 

15 *^/V4r/BV^50mA 30^M Ufc G ^^HCjR 

*36Onm<0 LTtfcffl Ztlftmo. 8kb<Ds<> K 4: $J «3 
tidbfco :itf>T#n-*$rJf 1. 5mlig © ^ a — 7 \Z Atl 
5i'L^il«-e, 15, OOOrpra-e, 10#WSS'frL, 
4: fc° ^ y K-C^Bt LTDNAi« i Lfc„ — 3f» 7°^^^ K 

20 pSVla4r . BamH I j8 J: C l_a I T* & 3g Ufc # b tl 1 ng/ 

0. 1 /z ltr *fr L T _LfE C75 DNA^ jf5 n 1 4r *n , & T* N DNA 7 -Y 
a y hVer. 2 (^*Ii£$c5£#*±) ©Ii©2.0/il?r 
3JD?U 16t-C, 30#WRJ&«**fco RJfciR4r:*:I»tt = > t'-r 
V h-fe/UXLl-BLUE(STRATAGENEtt) 0. lml #Q £ , *JhT?30#HJ 

25 K ft, 42'C'C, 608> IBJ IR f a. s> o 2 #W 

afC±lcBl^fc«* SOCJfrtfS (3C#®?iS£*fc:££?*±) £0. 9miatl*., 
37^-?, l^ra->x-*--ClSt 5^Htfc, 5, OOOrpm-C 1 
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©loong/.icDT^tr^y >**t>T**i'V 

7*5 K©rt,' *rfcfcSV40 P oiyA<DDNA*s#**nTV^ t>© 
5 £3§*b, *nfe«r^9^5 -KpSVP(D)S-lk Ufc. 

KpSVP(D)s-2QW *t (JLLiU 

mmmi ohcibScot 0 ? * 5 kpsvp<d)s-i©m#** w 

*fcU-C, P SV40pA-B*»fe#6nfcSV40 polyAODNA ^ 9 * 5 
KpSVPlbft3EKlU-C, NE0at**5'* b » > * ® SV40 ^ ° * ~ 
10 *-*SV40polyA**i-*:/?* 5 KpSVP(D)S-2«r#fc. 

T — V ^JfS'T* — h&(Meth. Enzymol. , 152, 219Kx 

15 1987*) fcj:»>.RNA*#*Lfc. .*f 7^af 

GTG-CsCl, lOmM^^vm-7- h !> * A , 0.1ml fl-***^* 

RNAfcBrJiMbLfc. :Ot5Kl>t#fc»*OfB»l*« 
,fc>W*0 5.7M CsCK 2.5ial©0. 1M EDTAfcj <*> -b fi® ^ * • 
• I.;h,Sr«3S'fr«&ffi v> "t* 35,000rpmt?, . 8 ."»M«^ ±J* 

RNA*&I®£-frfc 0 ttlS^^^^ y 3 HI Sfe ^ 
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Lfc^, JH^bfCo # P>tL7tRNA?r, 3 mlCDRNase7 y — tf)?K 
Lfc 0 C 5 LT#$>ft;fcmRNAf*!|S|.<D$ft|£l3: N 260nm£> 

(5-2) DHFR cDNArofgiS 
5 DHFRCOjt-fs^Sritilli- 3 tf> * SE^J#-§- : 1 2 1£ ^ -f" g SS 

- (PD1) t , 1E^J## : 13JC^i- 
^gfa^JSr^i-SS* T>-^-fe^^7°7-r^ — (PD2) Sr^fifc Lfc„ 

5* wifcffite. Psti-^-Y b i a t° y ^ v^is^ij r-rc 

CCTCJ &A&ftK*£££ft*:IS?'J£ 3* (RiJ^te, H±= F 

cDNA&^/&-f£ fc&fcl, 2 ju g O^RNA^r^ti'10/z KD^W-^m 
V>fc 0 LfcRNase7 y -O^ol-^JC, PCR^^«^(250 

mM Tris-^^ (25 < CT*pH 8.3), 375mMit^^7 y ? A % l5mM^<b 
•7^^^!)A)20yiU lOOmM DTTI.OmK lOraM dNTP 0. 5 m 1 

15 (lOmM dATP, dCTP % dGTP, dTTP) „ gtlfeBSA ( 4 mg/ml) 0. 25 m K 
*y =fdT^-9>f 0m g , PCRiSife^^^ (200Mi±/n 1)0.5 

/illC, 0. 5m KDRHase? ]) — ODEPCzk Sr JP ;t fc 0 £ ft h % . 
37«C-e60^W^ V'**'* — KLfcfc, 70*CX' 15 ft mUQl& It , 
S/££r«f it £ iirfco #fe*lfccDNAte, fflit LfcPCRffl 

20 ?BEKE»*P*.fc„ w (DjgffilCPDl:/ 7 -f -v— PD2^7 >f t — 
Sr, -tn^^lOOpmoleJP x. , #CV^-C, Taqtf? y 7 - (^$g 
3t4*5£#*±) 2.5U(0. 5m 1) t PCRJH»«*£(250mM Tris-*Ifc(25 
^-CpH 8.3); 375mM«[{k* ]) V i» > 15raM^fk^ y V A ) 20 
Ml, lOOmM DTT I.Om U 10mM dNTP 0.5Ml(10mM dATP. dCTP, 

25 dGTP, dTTP), gfc^BSA ( 4 mg/ml) 0. 25 m 1 £ An X. , 

100 m IK ft 5 <fc 5 in*.*:, iti^S^SIlci 

(Sigma Chemicalth) *-«»*DU, W T (O T*PCR£ tf o 
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6 72^tM0#l«©»»*f?oTKtf **TUfc. ^OPCR 
mI&SD*.. *v^, tllRMEitl 20UC1 *l)**VBll" 20 

5 ud.DHD^ ««**7,«iin*.fc«^ 37ic-ei*WR 

C^-fr^ 0 0.8%T^n-^^^«rffiV>^ 50mA 

10 15.000rp.-C, lOSWiifcL, 

fit U -CDNA^^ t 

(5-3) ^^xg KdSVP^ S/DHFR<PW» 

7*7* * K P SVP(D)S-l^*iiS^#P^I^^^Ban! HI " e ^^ m 
fcjMtfc (~*U2SV40 polyA*fct>PstI*>r baslttBf** 
15 *b6£fcfc\J:a) o r©»*0.lMl(lng DNA>fc*.U" CDHFR 
©DNA**0.5Ml*aO*.* 5'3fe»»4PstI-e. *fc*.3'**H^ 

y-^s y hVer.2 (-*«3»*3***t) I ^^>2.0m 1 * 

20 l» hir^XLl-BLUE(STRATAGENE*±) 0. lml fc*D *. , 7Kil-e30^F^ 

42 C C-C, 60#IBfl&S/ a y * 2 
*Jifc1tVNfc*, S0C*gifc (KflUtt«***«:) .*o.9«ian*., 
37-C-C, S.OOOrpm-Cl 

1 : !0W#J^^2tiCO100Mg/ml^T^l: o ^y £ Hr tf T ^ t" 

.37«C-C, lKil**U> 4Ct^n 
= -A^#^fc^7^vKOrt, DHFRC^DNAt Apal tf> ftj Pgft 
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pSVP(D)S/DHFR£ Lfc« 

(6)^7^.^ KpSVP(D)S/NE0<OW» (IS 7 El) 

NE03tfi-¥-»f5««.*so*iJ o t <D *@.m Lfc 0 z<Dm&l 

tt, Tn5* ^ COT? v pSV2-neo(J. Mol. Appl. Genet., 

p. 1327 (1982)) fc-g-^ixT V> 5 Otfe 9 > pSV2-neo*» §J «J 

10 § 5' ir «Y — (PN1) £ , ffi?U#^- : 1 5 K g ffi ?IJ 

Sr^fi-5 3' T V* (PN2) Lfc 0 PNl^ 

9 >f -7-©5' ftiJ*^}C« N TcOmnOHindlll-^^ b <D ft t> 9 

aSSfCta, 5£©SmaI1f>f h (Pftib 0 t£BamHI-fr^ h&tt-^Lfco 
15 pSV2-neo^;Alng(0.1/tl)C»LT, PN17 0 9 ^ ^ — <t PN2^ 
9 -T ^ — Sr^n^niOOpmoleao XL, fc^"?, Taq^y^^-i? 
(£JB3t«ca;£1±) 2.5UC0. 5ti 1) i:PCRffltt«iK(250mM Tris- 
(25t-epH 8.3), 375mM&jt;# V <? A % 1 5mMtfHb ^ 
^A)20/zK lOOmM DTT 1.0/xU 10mM dNTP 0. 5tfl(10mM dATP, 
20 dCTP, dGTP, dTTPK &gftBSA( 4 mg/ral) 0. 25 ju 1 ^JP X. % 

ioo M lii^si 5 k: :tLf)©S^ii 

Id ft (Sigma Chemical*±) £-?i§MnL> JE*T<0*#-?PCRfc 

ttofco -r^t>*>s 95 < c-c?4 #m<DMw l &m&, 95t-ei# 

M, 55t5-C 1 #ra*5«fctf72 , CT? 2^fi1©3 XH£30[e]i$j <9 i£ L 
25 ti»t) » 72 c C-C10^ra^^SS:^To tK^Sri^T Lfc 0 CO 
PCRSJcS»«a>P>*ffi«rSi t> m ^©rtwlO/ili^ ioxh^ 
^2 ^l^JDi, ^1>-C, fjUjRggliJfPstll 20U( 1 n n*5 £ t>* 
BamH I 20U( 1 At 1) &2JD/t. 2$^7K£r 7 m 1 #P ;i ^ id , 37^ -? 
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ft:50.A 30»»omtttttfc. **Kl««8e0n.**» 
HfeR||*UX«IW*H*:IS1.3kb©/<^K*r*9mbfc. 

: C T^^lrit^ 1.5*1*© 

5 I5,000rpm^ 10#flB3t*b, # fc ****** * 

^9^5 KpSVP(D)s-2*rW»»*Esli*3*« t SaaHi^ 

S^WIlfe (i*lttSV40 P olyA*U:t>PstI*-f htf 1* 

c r©#*o.iMi(mg DNA)fc*L 
10 TNEO«fc*©DNA**0.5/il*ao*.* Pstl-BamHIi^^ MW K ? 

^ y — h u o 

KjS « t ^M 3 ^lfy^Hs^XLl-BLUBCSTRATAGENEtt) 0.1 
15 .IK**. *±*30SI«K*S**:** 42^t, 60#F^V 3 

ml**., 37<C^ l»BV*-*-^^* |U ' 

20 ^®<>ic®®x>&®vit = ^K°Tyh±»*mmv. 1:10© 

#fe*Lfc7 , ?*5-K*>** NEOit^^^r^tP h .? i/ * # ✓ 
25 SfeKl, NEOa^^SiR^^M^ 3 ^^^ 10 "^^^^^^^ 

pSVP(D)S/NE0*V Alngd (.D^U, £ © T V*"* > * 
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"7 7 << — £ lOOpmole^JP & > PCR in vitro Mutagenesis Kit 

Taq^y^^-if ( 5£ # *±) 2. 5U (0. 5 » 1) i PCRJB » 

®^(250mM Tris-4tt» (25 e CT*pH 8.3), Z75mMm.ik2> V 

5 15mM*kte^ > V A)20/z K lOOmM DTT 1.0^1, lOmM dNTP 
0. 5Ml(10mM dATP, dCTP, dGTP, 611?), gfc&BSA ( 4 mg/ml) 
0. 25 /x 1*M ft^tl^lOO<tlt*5i? ta*. 
fc D i Jxfe oa-fi-iSffi^tt* (Sigma Chemicaltt) £ — M M 
ML,, ^TO^#"CPCR^ff o fc 0 

10 -Tftfrib, 95t;-C4 »IWOjPS»«i3a«, 95t;T- 1 #RSK 55<C 
-C 1 *5 j;t>'72 c C-C 2^K^3 XII£30Ie1$s 9 & t T ^ <b . 
72 < C-eio^Moftia4rfiro TKJCB*#IT Ufc 0 :©J;9l:l 
T&btltii-?? K^**-£, KpSVP(D)S/NEO<t 

15 (7)7°^^^ KpEXP-BL2<PiH&t 

(7-1) 212^3 KpCV4<PW»t (%8B1) 
^9^.5 KpUC18 (^Sittfc5S£?*±) ©v/l/f^D-^y;/ 
h^^^LT, ^ffeid-^^f-^a--^^-^^ h (MCS)M 

20 iJ — (CV4UV^7— ) HT, K?!l#* : 17fcl^-t-*ft£E?!l«T*r 
-rS-fe'V^DNAi , S5^IJ#-^ : 18(C^i-^Sia^J^Wi"S T ^ 

coy ^*-OfWIR»*«JWrfflJt£OE^JSr, 3' -Hindlll-Eco 
RV-ClaI-NotI-KpnI-XbaI-BalII-SplI-EcoRI-5 , Hfe, >^ 9 
25 ^5 KpUC18tf> 1 ng(0. In 1) £ ffil 18 1*. iff Hind 1 1 1 *3 J: tfEcpRIt? 

K*£tf Jg»fc# LT, CV4 U > <£> ir 
V^DNAiT^f ir V^DNA^^etU^tllOOpmole^Px, i^V>-C, 
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n^lf^^ h-fe/VXLl-BLUE(STRATAGENE*fc) 0.1mlfc*n*.. *-k 

s 2 *m*Jtfc«^*«* soc** iMmmmm^t) *o. 9 

.!**.* l^^-*^fii5^U. 5,000 

o^S^^^^^^^*^ 1 ^ 1 : 10<D* 

(7-2) pcmv ^^^ (m 9 a)- 

hCMV MIEtt*©:/**-*-/*^^-****** 6 
15 kb©EW*rpSY2-Neolt»*aA/-CW»Snfc^9^5 KpSV2- 

„eo/EcoH(****9A*> ^bPc«vfc» 9 WtfcftK, @B 
h 1B^IJ## : 20fcij*i-*MWfc*1-a3'ri'*-'fc:'** , 7 

20 EcoRVI^ ht, *fc P C2:/?^-©3'«**fctt. Qalf^ 
^^Ufc, /7^? KpSV2-neo/EcoH^ / A 1 ng(l M D 

100p.oleiQ*.\ *V^, Tac^^-f CHfttt£*4fc) 
2.5UC0.5M 1) fcPCRffi««iK(250inM Tris-&S£ (25^C^pH 8.3), 
25 375ril*ft*y^A,-15ri«ltflS^^*^f^)20MK lOOmM DTT 
1.0m U 10mM dNTP 0.5Ml(10mM dATP, dCTP. dGTP. dTTPk 
»«BSA(4mg/ml)0.25|il**n*. ***** 100 m lfc * * * 

5fc*«**ao*.fc. :nbo»*»*K«* < Sigma 
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Chemical^t) £-i&Ss#nL, Si T <0 0k W "CPCRfc n o fc e ~f 

#m&& ^72^ X- 2&m<D3 nmzzomm 9 m iti> e> > 72<c 
5 *»e>7K*as:«i«3 tti <^rt <Dion nz.. iox 2 * i^jp 

D;V^T\ ftJPlg^iif EcoRV 20U(1 Ml)*5£tfClaI 20U(1 
Ml)Sr» tit, *f*t 7Ml»^fcftfc, 37TCT' 1 BtFflS: 

10 acftfctfLfco ^ /MC ft J^60nm<P LtldW $ 

fcfcftfczki&iKfc tf^y h T'^Sl Lt DNA$£ W. t Lfc 0 
(7-3) Pcmv(D^7^ ^ R-^<P#A 
15 7° 7 * 5 KpCV4© 1 ng( 1 a 1) fM PBBgiif EcoRVfe «fc tKlal 
f felLfclOjlllil^Lt, PcmvC^DNA^^O. 5/x l$r*Q;t % 
EcoRV-ClaIf--r h IBiC 9 -f — h Lfc e wOKftl-t^ DNA 
7^y-i/3y^y hVer. 2 ( if** 5££ tt) <7? I ?R<D2. 0 

20 yiff y h ir /VXL1-BLUE (STRATAGENEtt) 0. lml ;t , 7K±*C 

2 #Fflzk_bU:gV^cfU S0CJ&* ( tfc) £0.9ml 
JOt, 37^-?, lKfBi/x-A-TStJiliLfc, 5,000 
rpra-C 1 ^lUa^iL-C, ±f£&gS3£L*: 0 

T, 1 : 10O#J-^-C 2 #CO100ju g/ml<DT yf->!J ^ £ tf T 
^ If V h Km^ft e 37^-e, 1 flftifr* 

3n=-^P>#f)tVfc^7^ 5 KOft, Pcmv WDNAdSffi A $ 

20 
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(7-4-) bGH p ^i Y A*>^^nNA(7>m«l 

^«^(150mM tftth'jn, 10mM Tris-&l£(pH 8.0), 10 
mM EDTA. 0. 1%SDS) -C«l til L , Lfc. 55*CT?, 

^^y^^-FUl, £^37°c-e, 

aa-e, 2,oooxg, loawoa*****?^ #e>nfc-b 
l(5 .i)»Kt; iuvf,^i^i«< w*wc** 

(ig/iiltfcof:, 
20 CT-V bGH po WA^^^^g K^<PlfA 

bGH polyAEW*-*^**^** 1 *^* 
Attft 2«JB©bGH polyAEW*.fl«Ufc. * ^ 2m<D5 ' 
ty ^ 9 ^- t3 ' 7 yfty^7^-s SB 
?.J## : 21^*-t-^SiE?iJ=Sr^-r?»5 , -fe>'^^9'<^-(PBl^ 

>f ^-(PB12)©»*^fe*fc. E*I## : 23»C*i-*»EW* 
B*l ft *f 5 3' T > y * f y * - (PB22) * 
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# S> nytDNA^i|Sf<Drt © 100ng£& £ , PCRx ^7" h £ ffl 
v>T9fa©«dlS#*«IWfE?iJ«rP5JS6Jc«fobGH polyAlE ?"J £ H 

5 £f\ DNA^JN-lOOng (1 /i DCMLt, ± > X 7 7 4 ~? — PB 
lit T > -v— PB12&, ^ft^ftlOOpmoleflP x. , 

Taq#y^7--t? (^SSt^zS^tt) 2.51K0. 5 m D£PCRfl!tt» 
*£(250mM Tris-^^ (25 c C'CpH 8.3), 375mM^<k^ y ? .A , 15 
mUtiUl-v is -0 A) 20 m K 100mM DTT 1.0 m U lOmM dNTP 

10 0. 5Ml(10raM dATP, dCTP N dGTP, dTTP) , g£&BSA ( 4 mg/ml) 
0.25 m l£j!JD/U *»^**si00/i lKftii 5 ft tK St *P 
fee wJh,fcO$R-&»iRteteifc (Sigma Ch.emicaltb) £ — iff ^ 

15 "C 1 ^M*5J:^72 , C-C2^M©3XeSr30ia*fc?)igLT*»e), 
72 < C-C10#Fig O&gSrtT o TKJ&£riS*S-T Lfd 0 r. ©pcr^js 

jgjsa* e>*fc *b 5BH/, *©rt©iojt im > iox umm. 2 m 1 

SrflP*.* JSfc V> -C N flJIggtsifXbal 20U(1 m D*5 «t tfBglll 20U 

(l ^DSrii, mWTkZ 7 m laP^fc&K, 37<C-e lUMKtS: 

20 

RJS«»4, 0. 8%T#n — * <?Vv & 50mA 30#PBl^m^ 

*Lfc#*j0.23kbc&/O KSr«J «3 W Ufco wOT^n-^KlfK-^, 
1.5ml««)^a-^H:An3S'i>^««lT?s 15, 0O0rpmT\ 10#|HJ 
25 ^iL>L, t 0 -< y h L-CDNA»« £ Lfc e 

7° 7* 5: KpCV4/CMVSr % Xbalfe £ U*BglIIT*&3g L fc % Ojg 
WO. Im K 1 ngDNA){C*f Lt, MI5 (ODNA^^O. 5 m 1 X. s ft 
V>t? % DNA7>T y — 3^*J/ hVer.2 ( S il at tfc S; # & ) <£> I 
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S ft « «r * » « - * * + * " * » XL1 " BLUE (STRAT AGENE%t } 
O.l.lfc**, *J^30#WI**S*^ 60»Nlft 

2 4>«*J=lc«v^-«..S0C** (*# 

5 tf«***4t) fr0.9»ian*L, 37<C^ 1 ~ 

io©**-e2ftoiooMg/«i©T>'trs/y^«r*tfT^tf^y 

*fe#fe*tfc:/?* 5 KO*> bGH polyA DNA«S»AS*tt:v> 
5*><D*5!*KL, tftb^nS FpCV4/CMV-bGHlfc Ufc. 
( 7 - 6 ) ^ # — nEXP-BL2£>fal£ 
^ 9 ^ ,r - PB 1 1 1 PB 1 2 »> b PC** m L X -ft fe * DN At* » O * 
15 OlD.«9, PB21*T^^ 
7^-PB22*s **L**U00p«ole*l*., *VyC, Taq#'^ 
(M3ft«E***t) 2.5U<0.5ul)*PCRffl*MM<250«M 
Tris-^^ (25°Ct?pH 8. 3), 375.M*.flS * U ? 15mM*<b-r 
^^V^A)20m1> lOOmM DTT 1.0#» 1, 10.M dNTP 0.5m 1(10 
20 mM dATP, dCTP, dGTP. dTTP) , BKBSA ( 4 .g/.l) 0. 25 m 1**0 

Oft*tt«K:tttt (Sigma Chemical*:) BTO 

95«C-C1»IB, 55r^l#ltJ**tf72^2£«©3I»*30 
25 Blll9aUT*»fe, 72t:tM0»IB©*a«:«o^K**** Tb 

10XH»tt2 MlfcJP*^ ftl^.MK**8a«HI 20U<1 #il>* 
iaSfill 20UC1 M i«S7K^7MlAn^til- 37<C 
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V^c50raA 30ftm<Dmn?XW)lZtt L 0 V As (C & ft 360nm<Z> m 

5 $S-C, 15, OOOrpm-C, lO^^^^L, # 4x /c*3£$t £ fc°-< y 

^7^5 KpCV4/CMV-bGHlSr, Bglllfe «fc tESplI-C &g L 
©^^O.lMKlng DNA) id *f L T , Aft IS DNA^^O. 5 u 1 £r flP 
Hk^X, DNA7 3 y Mer. 2 (^fgig^iS^ 

10 tfc ) © I l^fiJPx., 16t-t\ 30#WRj££iirfco R 

i^^^^riiM = > t°7" >- h ir /WXL1-BLUE(STRATAGENE|±) 0. 1ml 

5*;£*±) <Sr0.9ml*n^ N 37^-^ 1 NfK^ai — 2l--CMk ? & 
15 #bfc 0 5, 000rpm"C 1 frffli&'bftffi. b X > Jbfif «: b . 

X, 1 : lOOfiJ^T- 2 &<D\Q0n g/ml COT V fcf y ^*^t?T 
> V V fc#V^fc. 37°C-C, 1 L, £ Cfc 

an=-^P,#t>tlfcy775 KCrt, CO bGH polyA DNA 

20 jftS# A^tlTV>5 t©, 19 bGH polyAtf* ~ fi Kl Jig^ L T # 

A^tl/TV^^COC (bGH polyA) «) ^ ft <b £ MCS ^ * 

hPV4t>0*tj' $ — pEXP-BL2 t Lfe, 

(8)7°^^$ kpnowi<dw» (%ioBa) 

(8-1) KpN0W-a(Pll&l 
25 7*7 * 5 KpSVP(D)S/DHFR 100ng( 1. m D 10X H*§*£ 1 /x 1 & 
AD*., fHI8B**EcoRI 20U( 1 u Dfe J:t^ApaI 20U ( 1 n 1) Sr *D 
37t-eil$|IIIRi6**fc. RJ&»n** 0.8%T#n-* 
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360».«>«*»*J«ff u T.„e.*fcm.T5kb©^K*«9 
^^ilt, IS.OOOrpm-C, 10*IM* 

frtf^y h-C^«ttDNA*«[i tt. iODNAEWtt, DHFR 
5 3te^4/^M3^*r#riti-*t>©^*>5, PSV40DE, Mu- 

DHFR (SEA) &6;^*3£tfSV40 polyA^fe fc * EWC* o fc. 

5:/ 7* 5 KpBBV Ol.ngd i»l)«T, «K»*fiflftRI**^ 

10 DHFR«e*** b ay*«J«t5EW©DHA**0.5M l£*Px.> 

EcoRI-AfiaHT-f MBKLJ^-M^. ^K*^' DNA 
^^,y*, hVer.2 (^Mittt^^tt) ©I*©2.0 

V ^ h-fe^XLl-BLUE(STRATAGENEtfc) O.lmlfcUl*., 7K±"e 
15 30»IBK***fc«- 42«CT^60*W*i/H ******* 

■UD*., lB»W^»-*-tf«k5**tfc. 5,000 

20 -fr-c2*©iooj»g/«i«>T^tfvy x**t*T 

25 (8-2) 7*7*$ R P N0W-bD<PM& . 

KpSVP(D)S/NE0 lOOngd m 1) £ 10 X H»« 1 
MRff*S£cII 20U(1 m D*5«fctfClaI 20U(1 ft 1)&*JP 
x., ittllSJSStfc. 0.8%r 
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C © T # n x aft >}- & , l.SdgiDfa-^ian. 5**6^ 
K8l«|"e> 15, OO'Orpmt?, 10# IW& 'fr U # <b *L fc tK « ft £ fc° 
5 y h^^«LrDNA*»i It. - © DNAgB &l % NEOit 

v'^hn>Sr^^i~5 , bO"e$>«9s Psv4ode s F7V^^y 
^ia3?'J, Mu-NEO (9!A) ite^F-*3<J:U { SV40 polyA^ <b * 5 BB?'J 
T* fc o 7t o 

NEOiUS^^* h n ^«r«rt1-*DNAE?iJ##A$^-B 
10 7*7^5 KpNOI-a©lng(Ul)^, frj PI if lit Sac 1 1*5 «t tfClal 
"CM 31 L o fttbtilz-?? x $ K«r^tf»*H:» It , NEO 

SacII-Clalih-r h |BJ ^ 7 <7*~ h Lfc„ rogfStli, DNA 
7^7*-V3y^y hVer. 2 (^*g3t$:5&£*±) ©If©2.0 
15 //l£:&n;t, 16^C-C*, 30#raR&'£*fco KJ&ft£:*:JI§^ = 
^ tff ^ h -t^XLl-BLUE(STRATAGENEtt). 0. lmlK:7JD X. „ 7KJb"C 

2ftr$*±\zu^iz&. socmm (M&ttMW&£tt) &o.9mi 

Mk.. 37*0 T% 1 B£IHJ — — "Cg £ 5 Lfc. 5,000 
20 rpmT 1 #W&&#ttLT, ±»&*t3IIUfco 

T „ 1 : 10<om&-? 2 #0)100*1 g/ml©7 V fcT-> y ^Sr^tfT 

^ tr*/ y yyu- h tc«v>7t„ 37^-e, li^HL, 

Sr:/^*? KpNOW-bpi L7t 0 

(8-3) 7°?* 5 KpN0W-b<PW» 
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Clali^ A£aI-ClaI-EcoRV^^^ Effete 

^^b^AEal-EcoRVU * — C^iM" * d * ^ * » * CUI^ 

SSB^J^^i-^^^^ 0 ^^ ♦ 3'-CGGGCTA-5' 
ST^^-k^^DNAfc^rtU*:. KpNOW-bpOlng 

fCo #^fc^7^^K^^tf^l^tt, Ajjal-EcoRVy 
— -lr y^DNAi: T ^^-fe ^^DNASr^tV^HlOOpmoleJnxLx 

^»«=.yiff Vh-fe/V XL1-BLUE (STRATAGENEfch) 0. 1ml *D * > 
ak±-C30»IBK* 42<C "^ BOtHRmfa ***** 

fcO.9i.lJ0*., 37-C-C, 1 *flB ^ * - * - * 5 L fco 
5,OOOrpm-Cl^fW5S^^«IUT, _b fit & IS l£ Ltc e it<L>1f 

io©*#-c 2 ft^ioo/igMory trs/ y > *r*tr r v * f !> 

20 «fifei-5DNA^#A^tV-CV>6^©^S^b, **b 
5. KpNOW-bi Ufco 



10 



15 



(8-4) ^7^^ 
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^9^5 KpEXP-BL2 100ng(l mDK10XH*«1 M 1 * *D > 
^JRS^^EcoRV 20U(1 m 1)33 J:t5§£ll- 20U(1 M 1) 1 

50mA 30»«Ot**tKfttfc. y*fc«*360n*©*** 

7^fa-^i)tl:> i.5ml^O^^-^^Atl. 3S 
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15,000rpmT% 10#H8it'kL, # h tl tz * & ffi. £r fc° ^ y Y -? 9i 
ULTDNA^ti: Ufco r. ©DNAeWtt, MCS * h n > £ }f 
t> CO "Cfc 9 , Pcmv, MCS-B, *5£tMbGH polyA) 2 ^ib 

5 — *\ MCSi/* b n ^£«/&^6DNAlE?lJ^#A£*l3:/-7* 
5 KpNOW-bCO 1 ng( 1 m D & frj PS^^EcoRV^o J; t^Sfill-C^S b 

^^^F^-t-SiH?iJcODNA^^0. 5m l^r^Dx, EcoRV-SplI»^ h 
Ptffc: 7 >T — h Lfco CCO£/&K:te, DNA7 > a 

10 y hVer.2 ( ^ ?g i&tfc 5£ # £b) © I I©2. 0/t lSr^D t , 16^ "C, 

BLUE(STRATAGENE*±) 0. lml <£: flD *. v * ± "C 30# HQ R $ ■& & , 

2#M*±mit^fc«, SOCJ^dfe (JK#Jte»«c5S:#ti:) £0.9 
15 mlAD*.* 37^C-C, 1 B#W 5 Lfc 0 5,000 
rpm-C 1 ^W3S'6^«I Lt, _h fit £ IS SI L 0 3T «f 1*9 fc: 21 
ofc»;K-CitJRLfc = yt'fy Hr/w&SiRL-C, 1 : lOcofiJ 

T 2 ft CO 100 ax g/raico T > fc° *> U ^Z^ttT^VisV l^^U 

20 tilfc^? * 5 KCDI*1, MCSv-* h n > £ -f 5 DNAri* W A $ 
ttXV> -5 t> co SriliR Ztl e> SrpNOWl £: L7t 0 

ft**, * $ KpN0W.l©«3t&£llBU£^ Lfc. $e>t-, 

^7^; KpNOWlco£:&gE?iJ£, IE ?ij #-*§-: 25 (C;^ Lfc 0 

25 Hj6feffij2 : 3§9L^<^ t — pNOWl-hMBPCQ^^ 

*-f ; t hfffl»cDNA7-r ^7 y - n — y ? KM) t>* 
h , hMBPCO WJ *fe = K ^ *» 5> * h5'7 , a K ^ "C £r . AAGGAAAAAA 
GCGGCCGCATGTCCCTGTTTCCATCACTCCO^SIE^J (E?'J#-^ : 26)^ 
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fefcS^-f^-^ GCTCTAGATCAGATAGGGAACTCACAGAC <D & X E 

# n fc hMBP^ cDN A* PS * * Not I t Xbal "C » ft U T . hMBP 
5 roc DNA(D66~812bplC^^-r5cDNA9J^ (IE^J#^: 2) 

*NotIi:XbBl-C*ftb"C, h**ftf *^;^n*-*- 

(pcyv)©T«. i-**>fe, pCIIVi:BGP*yA(»llHt?© 
10 (bGH P A)»fcffiS-r*) OBI^ ttaft©#A#*rDNA9<y-^ 

15 ^jife^J 3 : n-^Qgy. 

(1) v>K Knl^l5cii^a((ihfr')W^^^-- X/ ^^ 
^^-Jg^jCHGjMliri^SMrl^ £ -pNOWl-hMBP<ftglA — 
^ v/^J^lflLt^(FCS, GIBCOtt)«rlO%*iBU*:(t 
^. ^ 5 ft VOlscove* s Modified Dulbecco' s 

20 «ediu»<IMDM;GIBCOlfc)*W»L, i *KDHFR***#*« L * 
(dhfr')DG44 CH03^Sat5tc=S:. 1 X 10'»lS/mlfc ft 6 X 0 

9 fc»J**»* 5 /xg^DNA C^m^^^-PNOWI- 
25 hMBP) Sr y #:7**^>«*S<D0TAPLiposomal Transfection 
Reagent:^- y ^-^^^4t«) fc»*L-C*fc»* 
100m 1**1* 10%FCSMlMDM£*Q*.-t 6 ml t U , * b t aK 
^^vCfcMlOnM) (GIBCOttft) t * 5 * V <*«* 100nM) 
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(GIBC0*±jB!) £;&D;U 16NPM#«L» dhf r" <D « £CHO*» J® ^ <?> 
SIS^^ * -pNOWl-hMBPtf)igA£fTo fee ^O^, i^t±?t 
10%FCS N fc^^r-^^^^, ^ $ i? >- IMDM(D 6 
ml^M*., £ S »C24l*|BI«f*Sr« o'fco 
5 (2)^3h-^ ^WG418)iittttCH(H»l&<Pft& 

|gm-<^ * — pN0Wl-hMBP#*A£ftfcfflllS*:24B*|«)J&* L 7t 

3&£tfag L7t^ N 1 X lO'jNBJS/mlKlfc Si? KL400m g/mlO>» 
^CO^ sh-v-Y (G418) &^tMO%FCS*tKlI)IDII'C|iBIi&&fil» 
10 L 0. lml/? a^©*-C96^ x-jVWj 9 n 7 s V— f 

10*fcKl»« LfCo 37<C-?, 5 (COa) tf> 

#T-C, 2l|ll|«Htfci:5, 960? ^/],<p(D 84® (D £ ^ ^ 
fc*5V^£#»IJSas& 19 % G418»t£<Z)*fflJ!& (*n->) tfSfgtf) 

15 Ztl &G418»tt* P-yOhMBP<Di4tt^*Ett 

% ir<BG418i»t£* o — & V^i^Tk^M^ l^^OU^SfljiW. $ 

20 *"e«F*«rfrv^ s «$c£fcyj£ tfc t z 3x 

10 6 ^B/lS/25cm 2 i7/U^ t-7773ffcofe 0 -fc ix ft <© # 

O10%FCS^^DIMDM^ 2 ml^Pxi, 4BM#*L, * <0 J# * _h i* 
^IsJlCl bfco HJHX bfc#F*_Lfllt»<DhMBP(rhllBP) ©1411: 
25 Lfc £ r 5, V^< o^^*;Wf ^ — 7 9 * =» "C 5 n g/ml^r 

j©x.5M£fi#fflm£ftfco hMBPOjS^Jktt, MM k 

tX©native MBP, = U- * ^ (CRD) 
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frfcitfhMBP (****> *»^t. &*<b<D#*fc(Y. Suzuki, 
et al., 'Characterization of Recombinant Bovine 
Conglutinin Expressed in a. Mammalian Cell", Biochem. Bio 
r h yg Res, Commun. . 238, pp. 856-863 ( 1997) ) fc 9 C T ft ft 
5 UfCc tit, 14ii^#^ofc4o©^n-yl:o^t 

p - l/X'<Dhm?<Dm£.Mte* 23. 3 m g/mlTkcfc. 
MTXjjjj (PCHO& B E <P % # 

ifv 5nMMTX, 400 m g/mltf>G418& M *- 10%5t#T £fFCS 

jtt*n->*r»#b, 0.1il/ft*/l'Oi*96«r*/l'O^ * n 

15 (C0.)©ft#TT?, 2l^^fct^> 960****<& 
|j^^©^x;Vf4W, -rftfct,, 5nM MTXSfrte *B US 
(>n-^) 3ftS»»bnfc. Zftfe 5nM MTXWtt©**-:' 

*#±»«r**b. ttttovoilfl cm^oio%Fcs^*n 

IMDM ( 5 nM MTX, 400 n g/ml G418& 30 * <b ^ ) £2ml3)D;t, 



31 



WO 99/37676 



PCT/JP98/03311 



54. 1 ii g/mlf fe -z>tc 0 

}C <fc 5rhMBPg>«jftfl»llfeW 

5 (1) rhMBP<P*§i3? 

225cm 2 W^^^i--7 9 * = Cil L , *B US 2* « H 1" 5 * TJfc 
^Lfc 0 ^ It, i#^±ff^^ilL, 5nM MTX, 400Mg/ml<£> 
G418Sr-^?pCH0-S-SFM IUgifc ( If 9 % V C Sr SSflD 5 m& tt J&S- 

10 ig^lOOmMiCft 5 «fc 0 K\f9 * C «r «&#n ) £ 50mlJP *. , 4 0 HQ 
»*Lfeo «t © ± fll S: HI IR TBS (TBS powder (SffiJt 
*±Si) «fc «9 SBJK) l^ttgt *rtT V>, TBSC (5mM 

CaCl 2 , TBS) LT^flrSr^r o fc 0 

-v yfV-7#B-7 (mannan-agarosetSIGMAftgl) 

15 HiO^S^Irofc, t4bt>, Tyfy-7^fP-7S:* 
7 A (Column PD-1G\ Empty, 7 7^v^7ttl!) 
- t-S#f #F<Dt§^$£i§ L, TBSC-C^j^^, TBSE ( lOmM EDTA, 
TBS)"C»ttiLfco »Wft, 1M- CaCla«rte»&j3S15mMt::fc5 J; 
5 iC^JQ^L, Skid, ^ V^^-rtf n-*K:3ajH L, 

20 TBSC-egfc^m, lOOmMO-^ W — * fc^t? TBS til L , 
TBSCfc# LTa^&fTV^hMBP0>SI»i& £ L7c 0 
(2) iff iSrhMBPg>PAGE:ftfff 

HJfctflJ 4 (l)-C#fchMBPSr, PAGEK J: 0 ffttir Ltc 0 SDS-PAGE 
fctt» ^ilTn^^pT-Cf* 4 ~20%<D2ft^43iatf>7}? !) 7^ !) /V T 
25 5 K >7*/K|g- it 3*ISfitfc8i) S.7C^#TTM* 10-20% O 

£ fc N native PAGElCtt 4 ~ 20% © M & &J SH O # !) 7^ !);V7 
5 K^/KH-ft^Ifpftl!) £fflWc 0 aKy^^^-K©* 
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«15HIC*Ufc. *15Hfc*V^ V-^M { *#**--* 
_ (^^^K^N^-^n-KW^ (NEW 
ENGLAND BIO Labs**)) . W-^lttnativ hMBP, 2 
5 fSrhMBP (^?yCWD , Sj^W-^SttrhllBP ( bf 

*15H<D»**^.a5B*#T-CO SDS-PAGE1? |± nat i ve 

~~F ~t? <D SDS-PAGE b native PAGE"C fi£ native hMBP t A * 3 '< * - 
10 y©/yFi s )f^^^t^t. 

»«L*:rhMBP*, 20mM Tris-HCl (pH 8.0), 0.15 NaCK 5 
mM EDTA«:fflVN, *ao.5ml/^-C, 6 HR10/30 

(MO«xftS 300n; 7 r^VTttl) fc 
15 ffofCo 40m gWrhlfflPS^ 280n«©tt#*n? 

(^-n^n^y W670kDaK * v * * * 9* (158kDa) , * 
^ e7 ;^;y (44kDa) (17kDa) ) * ffi 

V^fCo »16BBlC5%i-J: 5 rhMBP-Ctt300kDa, 
native hMBPt? tt 1, SOOkDaO ttififcl£»fttf-** 



20 



; rhMBPfenPtivP hMBPP^ ******^***^ 
* n *r-^U- ^ V.^>-(10/i g/ml:SIGMA*± 

25 Si) *Hrt? loo/ii© 3 -^ ** 15 

mM. *A36«m\ 0.05%T^fb^by * ^ pH 

b«rTBSNTC«(TBS,-0.05%T^-*-hV^^^ 0.05%^-^ 
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20 (5tmmn) , 5 mUimik* Jlsis? A) -C3@ft^Lfc„ =x 
-T>f y^^^j Ltt, h£, BlockAce(^: 0 

it at) -c, ^ta-e 1 utra&JiL, :/n * * ^£*t ot 0 

native hMBP, rhMBP( If * 5: is C iSsflP ) , rhMBP 

5 ( \z* $ ^ cmmuQ&m) 200, 100. 50. 25, 12.5, 6.25 

ng/mlG> L fc: t> © , So X tf^-hMBP© 200ng/ml <D 

M&<D h (D JCEDTAS: lOmMt 4 5 i 5 fC^^JP L fc t> © > £ £> ld50 
ng/ml©»^tf> <b tf> •x' V y — ^ SrlOOmMi ft 5 «t 5 teSsflP L 

ai/KClOO// IT oflO*., 37 c CT'1NfM^^ 
10 h Lfc 0 ffi^l, TBSNTCT? 1, OOOfg \Z ^rf? L it if * 

^■Xktt^-^^tthMBPttflc ( Iftf^ WfcttEZ-Link(afciS«H) 
Sulfo-NHS-LC-Biotin(PIACEtfc^) £ 0 ff o ) ^JlPx> 37 
°C-C 1 mfflJ J'**'* — h Lfc^, i5fe^^rtto fee iSfctC 
VECTASTAIN ABC-AP STANDARDKIT (VECTOR&M ) Kl <fc 9 > T If 

15 v^i: if ttrfsikT y 7**77 9—^ 0®. 37<t 

T30^M^»tT^fil5$*, cn^iJfe^bfCo ft&fc, TMBS 

^^)iooMiSr#^*^^*p*.feo £»"e3o#ra>r ^^^^ 

— hLfcm, 1 M y i'KlOOM l&S&flD L , 450nm"C © K 3t S Sr 
20 S'J^Lfc (Model 450 Microplate Reader ; Jr 7 y Kit 
SSI) 0 ^ Lt, *IJ*lJftJf*ifcte w CDELISA ^IrlV^, Lu et 
al. ,©3brjfe (^-T Hr>r % # JV • *S -Y ~ -7-/^ (Biochem. J.), 
284#, 795-802H, 1992^) fctfc o T 3111 L fc„ 

-*<<9xi9'l9 — - 7°u— h v ^ ( 1 m g/100M 1 9 
25 t3- hLlt'&, 100, 50, 25, 12.5, 6.3, 3.1, 1.6mM 

(Om^mcomm t $ ■& ^native hMBP jo <£ rhMBP ( tf ^ 5 
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-hMRPio «fc tjjnatrve hMBP^^^^^ 



10 



15 



20 



25 



I so(raM) * 




native 


rnMDr 


rhMBP 




hMBP 
















2. 7 


3. 6 


3.8 


L - 7 = — * 


4. 2 


4.4 


8.7 


d - y = — * 


33.5 


39. 1 


86.7 


D - ~? ^ y — * 


3.7 


6. 7 


6.8 




7.4 


6. 4 


7.4 


N-7W-D-w;t^ 


4.4 


6. 9 


6.9 




3.2 


2. 0 


2.4 


^7 * K — * 


24. 2 


29.8 


36.7 


N-7tf)V-D-**7nt^> 


> 100 


> 100 


> 100 . 


9 * b — * 


36. 0 


46. 6 


59. 4 



a IB : 
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native hMBP <fc }5 l£ — ffe ITV^t, £ fc . £ 1 7 HI l£ ^ f «fc o 
lc x rhMBPte, native hMBP t WiW (D mfa&fefe. & L X 

5 Hjfe^J6 : #J&L^^^^il$lJ (HI)tfcR 

(1) V4>V^ 

4 is? fr^ls-ir -< <T> A/Ibaraki/1/90 (H3N2:^ ^7 

10 ^>T^^t4«fli«l<C*»-C. »W3»0PG>CAM(jrp L J: 5 © 5 
R) *mi<^X40ttMttt%mLtz.i><DX, X-70 o CX& 

#tfc 0 /isxmmmmi&b l,t«* 3 

0. 2%T;U:/ $ ^ 0. & £ tfO. 2ng/ml 

^Tir^^-b Miy^y^^tt^'f — ^^MEMigife ( 0 * 
15 ttXIttt) ^fflV^fc 0 

(2) rhMBP(P#jfc3»»&&ffl(HI)?gi$ 

Okuno et al. , ( i? — -f ^ • ^ ^ • ^y^#/V- S: 

^n/^tni;-(J. Clin. Microbiol.), 28#, 1308-1313H, 
1990¥) K:ttoT#jfo#**«lfM<HI)«te&MJfcLfco i** 
20 t>h, naitive hMBP*5 J; t>*rhMBP ( 9 % is C MP fe 5 V> 

5 yCiM^«(7)t©)(5 Mg/ml) £x 25/flOTBSC-e 
96^-7 * n •? V— h_h-C 2 f&lfcPg*^ Lfco 16HAU (^jfo. 

O /u^«25/t lS:«-MBPS»*JR«tc*p^-C, 
37^ -C60#WK/ft 0. 5%~!7 h y ^ ifi 3$ *g ifc 5 0 *i 1 £ 

25 £0 ;tfc 0 4 o CT?60#P B 1-f h Lit®. V4^*frtE 
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& 2 

rhMBPfe J: TE native h MBPt£ X <5 



* 5t*ff (ng/ml) 



10 



native hMBP 4 0 

hMBP(t^>yC «;&Di#*) . 8 0 



15 m 2 t £51813 tf>J£IM>b . rhMBP<D#JhM«fflflJ (HI)?£t£ 
IS, native hMBP i Jfctfc L T il £ tf> # V^te & ^ U X ^ 

20 (1) fr^/V* 

6 t m C < , fr*>W A V4 *X A/Ibaraki/ 

l/90^fflV^c o 

Okuno et al.,<D*m ( 5? * ~ * * = # >" ' - 

25 ;n/^fta^-(J. Clin. Microbiol.). 28^, 1308-1313M, 
1990^) ^^oT^fOfttt^^^ff o.Tto naitive hMBP*5 «t 
tfrhMBP (If * 5 >-C^iP^«fcSV>ttlf * S ^C|£«0l#2l 
bfc^co) StTBSCC 2ffiF«W?#*L, 50 Focus Forming Unit 
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(FFU)/25m 1<D /Uxm&^2tlMZ-Xm& 37^-?, 60# 
m&.fc ^-tirfco ^ <^SJ^^50m IS: 10% <7 *>fl& Jfcjfa.it (GIBCO 
^ttS) ^"^tfT ~ ^/VMEMJ#«S-CJ#3I £ ftfc Madin-Darby 
Canine Kidney (MDCK) ftBflS £ L fc96^^ -< ^ n 7° U — 

mmm^m^x , co 2 -r i'**'*— 24* no bfc 0 

— ^•-f tf/HtfcK) 3-* 37 tt% 30#MixJfc<**fc. PBS 

t^j^Ltis DABigifcCSIGMAtLK) * #P X. * >T /I' * Jfif ffe 
15 7 Xtfft&&lZ&&2flZ>*X'5ilJ& tit, 

^19|H(C % native hMBP, rhMBP®^ ( tf * S >- C mMmMX* 
mm) ^ rhMBP®^ ( fcT# ^ >- C«SSSAP«fife-C**) » *5£l* 
20 m b iClOOmMO"^ ^ / — * &8S2JP Lfc >- 7 

* fn fli ft , MBPfc-£*i\ ^iXlCft^TTBSC©^Sr^-f 
^-a L fc^-a ^ 100% i: U FFUtf>^'> ^ "C^ Lfc 0 

rhMBP ( tr^ 5 >'C^»n«f**>svNttK'^ 5 ^cfRtasibn* 

25 native hMBP t (5 l£ R & IC << ^ 7 /V ^- \s If V 4 

/v^Cf It, **n?§'l4£^ vy; — *©jRJpK: J: 9 fliffij 
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5 ^t'^lUfC^^tfc. 

HIV-gpl20 (HIV i i i B-gpl20) (ADVANCED BIOTECHNOLOGIES 
INCORPORATED (ABI)th*) 0. 25 „ g. HIV- g pl60 <HIV,.,.-gP 
160)(ABIIb«) 0.25Mg> HBS (Hepatitis B Surface Antigen 
10 (HB.A«HABI*«K ***-r*-> 10M«^ ^ 7 ^ yfA 
/u* (IAV ; !»H*A***£***f*»f* 0Ufe*«r*rJ- 
fc) % H1N1 Yamagata If y *V 5 -m H3N2 Beijin »J * V 

5 sVs^PAGE^ 4-20%»««»*^^ /U7 ' K ^ /V 
15 *«V^ HIV-U HBS}*, ilTcfcttT-?*****^*- * 
**tll*frofcfc; Immobilon-P" ^7^77^^^ 

(Owl Scientific*!*) **V^ Nova Blot <7 7 * 

20 BiookAc.(*B*«K*t«) -e> «m-c,.i*n^«y 

*^*ffofc. TBSTC(O.05%y-f-^2O(»M«) > 5mM 
m{t*A>*S*±* TBS) * f - ^TBSTE (0. 05% V X - V 20 (Sft « 
ff) , 5mM EDTA> TBS) (rhMBP©*»««*~«> * * f * * * * 

>(ca« + )«#tt*tt^*ia»-*-*= a ^ h,:,-A ' ) ***** 10 

25 3HUfV^ rhHBPfrTBSTC**:W:TBSTET?,.1.0Mg/«lfc* 

TBSTC*fcttTBSTE*ft»*ffofc*fc* 
TBSTC-C1000#*Rbfcttfc MBP*y * n-^******-* 
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1 ^fSSJS$*fc. TBSTC-Cifci* tbstc-c 

^ a w a -r ;v$±m zmz.. Mts.x-, zo&mK 

J&Z&tCo TBSTC-Cflsj* LfcflK NBT/BCIP(GIBCO|±S{) &/S 

^2om fc^ Lfco »2oig©»*d»5>w 

il 9 „ OrhMBPtt, HIV-K HBVjo <fc '< y7;Vxy f A 

iW^^^o^-fftfcft-L-r <k t£ £ 3r "T -5 wids«&i»i 

10 

(1) fr^^* 

^Jfefcl 6 tWiC< , A ? /W* A/Ibaraki/ 

1/90& JH Vfc. 
15 (2) fr>T/w:*igm (IB Ska*-) Pflih!3lfe 

24^-v-T ^n^-r^-yw- 10% * fl&ifcjfcJlf 

t$ 4 — if /I' MEM if tt-?MDCKffllfi£r]&JI&* 1 17 * /US •? 
. 30FFU i Tfe 5 J; 5 , V7;l/x vif <7 >T Lfc 0 

20 ^ tc <0 1 ml©0. 5% h V ^ h # A & ■£ tf >T V 7 /U ^ U 4 £ 
-Y/l^ifiatfiiigifi&anfcfco £<b[d s native hMBP N rhMBP 

( % >cmmmm) , rhMBP c^* $ ^canssaosF*) > * 

x/famT jv7 S 1 "7 ?c •) 0. 5*5 <fc t>* 1 M g/ralt 3 

25 *fl!flS£rgfc# bfc^, Xffiftl 7 (2) <D. * ft *£4£i*ifc t mm K x 
&f£L x PAP&fefeldT * ^ * fl8 Sfe 7 * — 77* O 

lOOmM-^r >- y -^*#T-C»* L fc t> O £ ffi fc (^2100* 
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***6 £ P3C< , ^y7^^fA*^^B^ 
A/Ibaraki/l/90(H3N2)«rJflV>fc. 

mM 5,5-^f/W^V^-/^, 9.09mM 

^-/Htb!)^) , l%i?7^>, 0.25mMCaCl 2> 0. 82mM 
MgClO TfftM, 1 X10' J^* 1 "* 9 * 

«M/.l) 10»K *flS*nA(0.5mg/ml) 5ml, ^ ^ V (80 m g/ 
ml) 5ml£r*£^b, 5 9t % << > * - *< - fc* , < 

9 ^^-^B^->Ht«f*t?tkBI*»U. X10 9 ^Bfla/ml 



10 



HI 



native hMBPfc J: tfrhMBP ( If * S * C *Al «« *> 6 V> J* If * 

25 Vfc&te. 10. 100*3 J:tnOOOng/f*S*W k L ) . 

jfc**l.l«l^a*-*«»*K»» l '* : - 
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•?20mifc%l Vit tO) 400 1 £ 3JP x. , 37^ X*. SO^ffl^C =l 
^<-Mfc«, jSfr±»©541nmT?<0©3te£«:WJELfc. *f 

JRicrau t y t?*jk«iooM hc^@tK 1400m i^^jp^t^ 
5 J&flst y #jfii 3* £hMBP * W Id An £ , 

native hMBPt (2 IS I^J *H # W MlSfE t * Vfc JfilS* £ 

15 r<D«fc9ic, ^jswu: «t o -c\ tie*, ^#*»p>««>-cejR* 
rhMBP^ x jz&\z*£m'rz&m&mm.ztiiz<D'?ibz 0 not, 

*38W©rhMBP*s, native hMBPi IH fC <£> «r MW L T 

20 t\ &mte$hm&m-rz><D-?foz> 0 
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if # co m a 

*ft# l f 0bd-1.300kDa©^*Kl-C»***^-^*^ 

*ft*s % - 2 oo~400kD»^«fc^****r*-* fc^i"^ * 
4> ntsa***, sookDaT*ai»*<0«H»3*fc«s*«>» 

15 **.t ^^V*t<&* W<*«(rhMBP) 0 

* ft * , 1. 000-1, 300kDa*5 «fc 200- 400kDa© t 
20 ^/^^@(rhMBP)o 
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6. Eiit ^V^^tt^* W**K(r hMBP) 05® Strife -C 

(a) hvyfyi^^y/^f (native hMBP) CD cDNA 
<D66bp~8l2bp(C*|-J&1"3 cDNA£ , 7 7 * % KpNOWll£#ALT 

5 m$L^? * — pNOWl-hMBP£#|^ L, 

(b) WIE^fl^* ^-pNOWl-hMBP^, Knl»l7c»*^ 
f» (dhfr") co^-W =-X/Ni»7 * -5Pm (CHO)*fBJia^#A Lt 

(c> utr is 712 ir <e >r ^^z^/vteigmjgi&icTmm 

(a) atNE--*-^~w -yy-m^rmm % > hM/^t- cmtx) z ^ 
Aytzmmmm\^xmm lt, MTx»&cD£iBS£jfc#L, *5<ttf 

(e) ^ ^tlfc MTXSi 14*81 IS ^ ^la^^L t h^^^^Jg^^^^ 
?W (rhMBP)*® ItX^S, 

* IC(rhMBP)cD$Sl5i;frfe e 

7. Wismm^. t h^^-^^^^^ ST (rhMBP)^, V >V 
Jtifl ^ n.-v F^77^-t«lI LfcWf G>280nm-C£>!ft3tefl?K:T* 

20 1, 000~ 1, 300kDa©^-?*lC-C4*ftttJ5i: i7£r^-f-f»3fccD^ 

mm 6 3S(j:i5«tom»i^ t h^y-t^ms? jc(rhMBP) 

8. HfriSMm^. t h-r^tvig^^ W«;7 ® (rhMBP)^, ^/V 
25 t«HL fc^O280nmTCD©7t^l-T , 

200~400kDaco#^£K: tttftttft tf— *&3*i-f»#ottB*& 
6*fcM©*a*;tfc yi-ym&? s"* 9 ft (rhMBP) £>SSl 
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9. ft hv>^y^*^*f£(rhMBP)as, ^ 
iSiS^ n?^77-f -T-^SUfc^O280nm-C(D!K3tS^-C, 
1, 000~l,3O0kDa48 J:tf200~400kDa<&#^i^T#£Wfc 

10. Miam^^t b-?yi->®&* * K (rhMBP) # , w ^ 

7 ,v 3i y if # 4 jv * \ z X 5 # Jta. 3* m M (O PE ± ffi tt £ ^ i" 5 ft # 
10 a** R(rhMBP)<0 Sat #ife. 

11. is^<D^ffl^6 jg^smoig^-f ft IB* 

ot»)l$^9 2>Illx.t hv/txlti? ^/^It(rhMBP), 
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1. 

SEQUENCE LISTING 



<110> Fuso Pharmaceutical Industries, Ltd. 

<120> Recombinant Human Mannan Binding Protein and Producing Method 
Thereof 

<130> 98P068W0 

<150> JP 10-11864 
<151> 1998-01-23 

<160> 28 

<210> 1 

<211> 3605 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> sig peptide 
<222> (66)... (125) 

<220> 

<221> CDS 

<222> (66)... (812) 



<400> 1 



W0 99/37676 W W FCT/JWMB311 

2 

ggtaaatatg tgttcattaa ctgagattaa ccttccctga gttttctcac accaaggtga 60 
ggacca tgt ccc tgt ttc cat cac tec etc tec ttc tec tga gta tgg tgg 111 
Met Ser Leu Phe Pro Ser Leu Pro Leu Leu Leu Leu Ser Met Val 

-20 "15 ~ 10 

cag cgt ctt act cag aaa ctg tga cct gtg agg atg ccc aaa aga cct gec 162 
Ala Ala Ser Tyr Ser Glu Thr Val Thr Cys Glu Asp Ala Gin Lys Thr Cys 
-5 i 5 10 

ctg cag tga ttg cct gta get etc cag gca tea acg get tec cag gca aag 213 
Pro Ala Val lie Ala Cys Ser Ser Pro Gly lie Asn Gly Phe Pro Gly Lys 

15 20 25 

atg ggc gtg atg gca cca agg gag aaa agg ggg aac cag gec aag ggc tea 264 
Asp Gly Arg Asp Gly Thr Lys Gly Glu Lys Gly Glu Pro Gly Gin Gly Leu 

30 35 40 45 

gag get tac agg gec ccc ctg gaa agt tgg ggc etc cag gaa ate cag ggc 315 
Arg Gly Leu Gin Gly Pro Pro Gly Lys Leu Gly Pro Pro Gly Asn Pro Gly 

50 55 60 

ctt ctg ggt cac cag gac caa agg gec aaa aag gag acc ctg gaa aaa gtc 366 
Pro Ser Gly Ser Pro Gly Pro Lys Gly Gin Lys Gly Asp Pro Gly Lys Ser 
65 70 75 80 

egg atg gtg ata gta gec tgg ctg cct cag aaa gaa aag etc tgc aaa cag 417 
Pro Asp Gly Asp Ser Ser Leu Ala Ala Ser Glu Arg Lys Ala Leu Gin Thr 

85 90 95 

aaa tgg cac gta tea aaa agt ggc tga cct tct etc tgg gca aac aag ttg 468 
Glu Met Ala Arg lie Lys Lys Trp Leu Thr Phe Ser Leu Gly Lys Gin Val 

100 105 HO 

gga aca agt tct tec tga cca atg gtg aaa taa tga cct ttg aaa aag tga 519 
Gly Asn Lys Phe Phe Leu Thr Asn Gly Glu lie Met Thr Phe Glu Lys Val 
115 120 125 130 
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agg cct tgt gtg tea agt tec agg cct ctg tgg cca ccc cca gga atg ctg 570 
Lys Ala Leu Cys Val Lys Phe Gin Ala Ser Val Ala Thr Pro Arg Asn Ala 

135 140 145 

cag aga atg gag cca ttc aga ate tea tea agg agg aag cct tec tgg gca 621 
Ala Glu Asn Gly Ala He Gin Asn Leu He Lys Glu Glu Ala Phe Leu Gly 
150 155 160 165 

tea ctg atg aga aga cag aag ggc agt ttg tgg ate tga cag gaa ata gac 672 
He Thr Asp Glu Lys Thr Glu Gly Gin Phe Val Asp Leu Thr Gly Asn Arg 

170 175 180 

tga cct aca caa act gga acg agg gtg aac cca aca atg ctg gtt ctg atg 723 
Leu Thr Tyr Thr Asn Trp Asn Glu Gly Glu Pro Asn Asn Ala Gly Ser Asp 

185 190 195 

aag att gtg tat tgc tac tga aaa atg gee agt gga atg acg tec cct get 774 
Glu Asp Cys Val Leu Leu Leu Lys Asn Gly Gin Trp Asn Asp Val Pro Cys 
200 205 210 215 

cca cct ccc ate tgg ccg tct gtg agt tec eta tct gaagggtcat 820 
Ser Thr Ser His Leu Ala Val Cys Glu Phe Pro lie 

220 225 
atcactcagg ccctccttgt ctttttactg caacccacag gcccacagta tgcttgaaaa 880 
gataaattat atcaatttcc tcatatccag tattgttcct tttgtgggca ateactaaaa 940 
atgatcacta acagcaccaa caaagcaata atagtagtag tagtagttag cagcagcagt 1000 
agtagtcatg ctaattatat aatattttta atatatacta tgaggeccta tettttgeat 1060 
cctacattaa ttatctagtt taattaatct gtaatgcttt cgatagtgtt aacttgetge 1120 
agtatgaaaa taagaeggat ttatttttcc atttacaaca aacacctgtg ctctgttgag 1180 
ccttcctttc tgtttgggta gagggctccc ctaatgacat caccacagtt taataccaca 1240 
gctttttacc aagtttcagg tattaagaaa atctattttg taactttctc tatgaactct 1300 
gttttctttc taatgagata ttaaaccatg taaagaacat aaataacaaa tctcaagcaa 1360 
acagcttcac aaattctcac acacatacat acctatatac tcactttcta gattaagata 1420 
tgggacattt ttgactccct agaagccccg ttataactcc tcctagtact aactcctagg 1480 
aaaatactat tctgacctcc atgactgeae agtaatttcg tctgtttata aacattgtat 1540 
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4 



agttggaatc atattgtgtg taatgttgta tgtcttgctt actcagaatt aagtctgtga 
gattcattca tgtcatgtgt acaaaagttt catccttttc attgccatgt agggttccct 
tatattaata ttcctcagtt catccattct attgttaata ggcacttaag tggcttccaa 
tttttggcca tgaggaagag aacccacgaa cattcctgga cttgtctttt ggtggacatg 
gtgcactaat ttcactacct atccaggagt ggaactggta gaggatgagg aaagcatgta 
ttcagcttta gtagatatta ccagttttcc taagtgattg tatgaattta tgctcctacc 
ggcaatgtgt ggcagtccta gatgctctat gtgcttgtaa aaagtcaatg ttttcagttc 
tcttgatttt cattattcct gtggatgtaa agtgatattt ccccatggtt ttaatctgta 
tttccccaac atgtaataag gttgaacact tttttatatg cttattgggc acttgggtat 
cttcttctgt gaagtacccg ttcacatttt tgtattttgt ttaaattagt tagccaatat 
ttttcttact gatttttaag ttatttttac attctgaata tgtccttttt aatgtgtatt 
acaaatattt tgctagtttt tgacttgctc ctaatgttga attttgatga acaaaatttc 
ctaattttga gaaagtctta tttattcata ttttctttca aaattagtgc tttttgtgtc 
atgtttaaga aatttttgcc cateccaaaa tcataagata tttttcatga ttttgaaacc 
atgaagagat ttttcatgat tttgaaatca tgaagatatt tttccatttt tttctaatag 
ttttattaat aaacattcta tctattcctg gtagaataga tatccacttg agacagcact 
atgtaggaaa gaccattttt cctccactga actagggtgg tgcatttttg taagttaggt 
aactgtatgt gtgtgtgtct gtttctgggc tgtctattct agtctatttg ttgatgcttg 
tgtcaaacag tacactatct taattattgt acatttatag ttgtaactgt agtccagctt 
tgttcttctt caagtcaaga tttccatata aatattagaa acagtttctc aatttctaca 2740 
aaatcctgat gaggtttcta ctgggaccac attgagtcta tcaatcaact tatgcagaac 2800 
tggcaactta ctactgaatc tctaatcaat gttcatcatg tatcgcttca tttaactagg 2860 
atttctctaa cttaattgct atgttttgag atttttagtt taaaaacctt gtatatcttg 2920 
ttttggtggt tttagtgatt ttaataatat attttaaata ttttttcttt tctattgttg 2980 
tacacagaaa tacagttaag ttttgtgtgt agtcttacga tgtttagtaa cctcaataag 3040 
tttatttctt aaatctagta atttgtagat tcctctggat tttgtatatg catagtcatg 3100 
taagctgaaa atatggcaat acttgcttct tcccaattgc tttacctttt ttcttacctt 3160 
attgcactgg ttagcaaccc caatacagag accaccagag caggtataga ctcctgaaag 3220 
acaatataat gaagtgctcc agtcaggcct atctaaactg gattcacagc tctgtcactt 3280 
aattgctaca tgatctagag ccagttactt tgtgtttcag ccatgtattt gcagctgaga 3340 



1600 

1660 

1720 

1780 

1840 

1900 

1960 

2020 

2080 

2140 

2200 

2260 

2320 

2380 

2440 

2500 

2560 

2620 

2680 



WO 99/37676 PCT/JP98/0331 1 

5 

gaaaataatc attcttattt catgaaaatt gtggggatga tgaaataagt taacaccttt 3400 

aaagtgtgta gtaaagtatc aggatactat attttaggtc ttaatacaca cagttatgcc 3460 

gctagataca tgctttttaa tgagataatg tgatattata cataacacat atcgattttt 3520 

aaaaattaaa tcaaccttgc tttgatggaa taaactccat ttagtcacaa aaaaaaaaaa 3580 

aaaaaaaaaa aaaaaaaaaa aaaaa 3605 



<210> 2 

<211> 747 

<212> DNA 

<213> Homo sapiens 



<400> 2 

atgtccctgt ttccatcact ccctctcctt ctcctgagta tggtggcagc gtcttactca 60 

gaaactgtga cctgtgagga tgcccaaaag acctgccctg cagtgattgc ctgtagctct 120 

ccaggcatca acggcttccc aggcaaagat gggcgtgatg gcaccaaggg agaaaagggg 180 

gaaccaggcc aagggctcag aggcttacag ggcccccctg gaaagttggg gcctccagga 240 

aatccagggc cttctgggtc accaggacca aagggccaaa aaggagaccc tggaaaaagt 300 

ccggatggtg atagtagcct ggctgcctca gaaagaaaag ctctgcaaac agaaatggca 360 

cgtatcaaaa agtggctgac cttctctctg ggcaaacaag ttgggaacaa gttcttcctg 420 

accaatggtg aaataatgac ctttgaaaaa gtgaaggcct tgtgtgtcaa gttccaggcc 480 

tctgtggcca cccccaggaa tgctgcagag aatggagcca ttcagaatct catcaaggag 540 

gaagccttcc tgggcatcac tgatgagaag acagaagggc agtttgtgga tctgacagga 600 

aatagactga cctacacaaa ctggaacgag ggtgaaccca acaatgctgg ttctgatgaa 660 

gattgtgtat tgctactgaa aaatggccag tggaatgacg tcccctgctc cacctcccat 720 

ctggccgtct gtgagttccc tatctga 747 



<210> 3 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
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<400> 3 41 
ta t e cc g c gg aatc ga t S at tacc g t a cg g aattc ggg cc c 



<210> 4 
<211> 39 
<212> DNA 

<213> Artificial Sequence 

<400> 4 3 
acgg c g cctt ..ct.ctaat gg cat g cctt aag M c ggg 

<210> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 



<400> 5 

agcttccgcg gctgcaggga tccatcgat 



<210> 6 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<4O0> 6 

aggcgccgac gtccctaggt agctattaa 



<210> 7 
<211> 37 
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7. 

<212> DNA 

<213> Artificial Sequence 
<400> 7 

ccccgcggga attctgtgga atgtgtgtca gttaggg 

<210> 8 
<2U> 32 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

ccctgcagct ttttgcaaaa gcctaggcct cc 

<210> 9 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

ccccgcggtg tggaatgtgt gtcagttagg g 

<210> 10 
<211> 16 
<212> DNA 

<213> Artificial Sequence 



<400> 10 

aattgggccc atcgat 
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<210> 11 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

cccgggtagc tattaa 

<210> 12 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

ggctgcagtc cctcatgctt cgaccattga actgcatcgt c 

<210> 13 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

atagatctaa agccagcaaa agtcccatgg tc 

<210> 14 
<211> 28 
<212> DNA 

<213> Artificial Sequence 



WO 99/37676 



PCT/JP98/03311 



9 



<400> 14 



ggctgcagct tcacgctgcc gcaagcac 



28 



<210> 15 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

ggggatccgg ggtgggcgaa gaactccag 29 

<210> 16 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<400> 16 

atcttgttca agcatgcgaa acgatcct 28 

<210> 17 
<211> 50 
<212> DNA 

<213> Artificial Sequence 



<400> 17 



agcttgatat catcgatgcg gccgcggtac cagatctcgt acgtctagag 



50 



<210> 18 
<211> 50 
<212> DNA 
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<213> Artificial Sequence 
<400> 18 

actatagtag ctacgccggc gccatggtct agagcatgca gatctcttaa 

<210> 19 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<400> 19 

ccgattactt accgccatgt tgacattgat tattgactag ttattaa 

<210> 20 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<400> 20 

ccatcgatcg gttcactaaa cgagctctgc ttatatagac ctccc 

<210> 21 
<211> 32 
<212> DNA 

<213> Artificial Sequence 



<400> 21 

cctctagact gtgccttcta gttgccagcc at 



32 
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<210> 22 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<400> 22 

ccagatctgt acccatagag cccaccgcat cc 32 

<210> 23 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<400> 23 

ttggatccct gtgccttcta gttgccagcc at 32 



<210> 24 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<400> 24 

ttcgtacgga tcccatagag cccaccgcat cc 32 



<210> 25 
<211> 7635 
<212> DNA 

<213> Artificial Sequence 
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60 
120 
180 
240 
300 
360 



<400> 25 

gcgcgtttcg gtgatgacgg tgaaaacctc tgacacatgc agctcccgga gacggtcaca 
gcttgtctgt aagcggatgc cgggagcaga caagcccgtc. agggcgcgtc agcgggtgtt 
ggcgggtgtc ggggctggct taactatgcg gcatcagagc agattgtact gagagtgcac 
catatgccgc ggtgtggaat gtgtgtcagt tagggtgtgg aaagtcccca ggctccccag 
caggcagaag tatgcaaagc atgcatctca attagtcagc aaccatagtc ccgcccctaa 
ctccgcccat cccgccccta actccgccca gttccgccca ttctccgccc catggctgac 
taattttttt tatttatgca gaggccgagg cgcctctgag ctattccaga agtagtgagg 420 
aggctttttt ggaggcctag gcttttgcaa aaaagctgca gtgggcttac atggcgatag 480 
ctagactggg cggttttatg gacagcaagc gaaccggaat tgccagctgg ggcgccctct 540 
ggtaaggttg ggaagccctg caaagtaaac tggatggctt tcttgccgcc aaggatctga 600 
tggcgcaggg gatcaagatc tgatcaagag acaggatgag gatcgtttcg catgattgaa 660 
caagatggat tgcacgcagg ttctccggcc gcttgggtgg agaggctatt cggctatgac 720 
tgggcacaac agacaatcgg ctgctctgat gccgccgtgt tccggctgtc agcgcagggg 
cgcccggttc tttttgtcaa gaccgacctg tccggtgccc tgaatgaact gcaggacgag 
gcagcgcggc tatcgtggct ggccacgacg ggcgttcctt gcgcagctgt gctcgacgtt 
gtcactgaag cgggaaggga ctggctgcta ttgggcgaag tgccggggca ggatctcctg 
tcatctcacc ttgctcctgc cgagaaagta tccatcatgg ctgatgcaat gcggcggctg 
catacgcttg atccggctac ctgcccattc gaccaccaag cgaaacatcg catcgagcga 
gcacgtactc ggatggaagc cggtcttgtc gatcaggatg atctggacga agagcatcag 
gggctcgcgc cagccgaact gttcgccagg ctcaaggcgc gcatgcccga cggcgaggat 
ctcgtcgtga cccatggcga tgcctgcttg ccgaatatca tggtggaaaa tggccgcttt 1260 
tctggattca tcgactgtgg ccggctgggt gtggcggacc gctatcagga catagcgttg 1320 
gctacccgtg atattgctga agagcttggc ggcgaatggg ctgaccgctt cctcgtgctt 1380 
tacggtatcg ccgctcccga ttcgcagcgc atcgccttct atcgccttct tgacgagttc 1440 
ttctgagcgg gactctgggg ttcgaaatga ccgaccaagc gacgcccaac ctgccatcac 1500 
gagatttcga ttccaccgcc gccttctatg aaaggttggg cttcggaatc gttttccggg 1560 
acgccggctg gatgatcctc cagcgcggga tcacatgctg gattcttcgc ccaccccctc 1620 
gatcccctcg cgagttggtt cagctgctgc ctgaggctgg acgacctcgc ggagttctac 1680 
cggcagtgca aatccgtcgg catccaggaa accagcagcg gctatccgcg catccatgcc 1740 



780 
840 
900 
960 
1020 
1080 
1140 
1200 
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cccgaactgc aggagtgggg aggcacgatg gccgctttgg tcgacccgga cgggacgctc 1800 

ctgcgcctga tacagaacga attgcttgca ggcatctcat gagtgtgtct tcccgttttc 1860 

cgcctgaggt cactgcgtgg atgggatccg tgacataatt ggacaaacta cctacagaga 1920 

tttaaagctc taaggtaaat ataaaatttt taagtgtata atgtgttaaa ctactgattc 1980 

taattgtttg tgtattttag attccaacct atggaactga tgaatgggag cagtggtgga 2040 

atgcctttaa tgaggaaaac ctgttttgct cagaagaaat gccatctagt gatgatgagg 2100 

ctactgctga ctctcaacat tctactcctc caaaaaagaa gagaaaggta gaagacccca 2160 

aggactttcc ttcagaattg ctaagttttt tgagtcatgc tgtgtttagt aatagaactc 2220 

ttgcttgctt tgctatttac accacaaagg aaaaagctgc actgctatac cagaaattat 2280 

gaaatattct gtaaccttta taagtaggca taacagttat aatcataaca tactgttttt 2340 

tcttactcca cacaggcata gagtgtctgc tattaataac tatgctcaaa aattgtgtac 2400 

ctttagcttt ttaatttgta aaggggttaa taaggaatat ttgatgtata gtgccttgac 2460 

tagagatcat aatcagccat accacatttg tagaggtttt acttgcttta aaaaacctcc 2520 

cacacctccc cctgaacctg aaacataaaa tgaatgcaat tgttgttgtt aacttgttta 2580 

ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca aataaagcat 2640 

ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct tatcatgtct 2700 

gggcccgata tccgatgtac gggccagata tacgcgttga cattgattat tgactagtta 2760 

ttaatagtaa tcaattacgg ggtcattagt tcatagccca tatatggagt tccgcgttac 2820 

ataacttacg gtaaatggcc cgcctggctg accgcccaac gacccccgcc cattgacgtc 2880 

aataatgacg tatgttccca tagtaacgcc aatagggact ttccattgac gtcaatgggt 2940 

ggactattta cggtaaactg cccacttggc agtacatcaa gtgtatcata tgccaagtac 3000 

gccccctatt gacgtcaatg acggtaaatg gcccgcctgg cattatgccc agtacatgac 3060 

cttatgggaa ctttcctact tggcagtaca tctacgtatt agtcatcgct attaccatgg 3120 

tgatgcggtt ttggcagtac atcaatgggc gtggatagcg gtttgactca cggggatttc 3180 

caagtctcca ccccattgac gtcaatggga gtttgttttg gcaccaaaat caacgggact 3240 

ttccaaaatg tcgtaacaac tccgccccat tgacgcaaat gggcggtagg cgtgtacggt 3300 

gggaggtcta tataagcaga gcatcgatgc ggccgcggta cctctagact gtgccttcta 3360 

gttgccagcc atctgttgtt tggccccccc tcccccgtgc cttccttgac cctggaaggt 3420 

gccactccca ctgtcctttc ctaataaaat gaggaaattg catcgcattg tctgagtagg 3480 

tgtcattcta ttctgggggg tggggtgggg caggacagca agggggagga ttgggaagac 3540 
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aatagcaggc atgctgggga tgcggtgggc tctatggtct aggctgtgcc ttctagttgc 3600 
cagccatctg ttgtttggcc ccccctcccc cgtgccttcc ttgaccctgg aaggtgccac 3660 
tcccactgtc ctttcctaat aaaatgagga aattgcatcg cattgtctga gtaggtgtca 3720 
ttctattctg gggggtgggg tggggcagga cagcaagggg gaggattggg aagacaatag 3780 
caggcatgct ggggatgcgg tgggctctat ggcgtacggg atgctagaga attctgtgga 3840 
atgtgtgtca gttagggtgt ggaaagtccc caggctcccc agcaggcaga agtatgcaaa 3900 
gcatgcatct caattagtca gcaaccatag tcccgcccct aactccgccc atcccgcccc 3960 
taactccgcc cagttccgcc cattctccgc cccatggctg actaattttt tttatttatg 4020 
cagaggccga ggcgcctctg agctattcca gaagtagtga ggaggctttt ttggaggcct 4080 
aggcttttgc aaaaaagctg cagtccctca tggttcgacc attgaactgc atcgtcgccg 4140 
tgtcccaaaa tatggggatt ggcaagaacg gagacctacc ctggcctccg ctcaggaacg 4200 
agttcaagta cttccaaaga atgaccacaa cctcttcagt ggaaggtaaa cagaatctgg 4260 
tgattatggg taggaaaacc tggttctcca ttcctgagaa gaatcgacct ttaaaggaca 4320 
gaattaatat agttctcagt agagaactca aagaaccacc acgaggagct cattttcttg 4380 
ccaaaagttt ggatgatgcc ttaagactta ttgaacaacc ggaattgtca agtaaagtag 4440 
acatggtttg gatagtcgga ggcagttctg tttaccagga agccatgaat caaccaggcc 4500 
acctcagact ctttgtgaca aggatcatgc aggaatttga aagtgacacg tttttcccag 4560 
aaattgattt ggggaaatat aaacttctcc cagaataccc aggcgtcctc tctgaggtcc 4620 
aggaggaaaa aggcatcaag tataagtttg aagtctacga gaagaaagac taacaggaag 4680 
atgctttcaa gttctctgct cccctcctaa agctatgcat ttttataaga ccatgggact 4740 
tttgctggct ttaagatccg tgacataatt ggacaaacta cctacagaga tttaaagctc 4800 
taaggtaaat ataaaatttt taagtgtata atgtgttaaa ctactgattc taattgtttg 4860 
tgtattttag attccaacct atggaactga tgaatgggag cagtggtgga atgcctttaa 4920 
tgaggaaaac ctgttttgct cagaagaaat gccatctagt gatgatgagg ctactgctga 4980 
ctctcaacat tctactcctc caaaaaagaa gagaaaggta gaagacccca aggactttcc 5040 
ttcagaattg ctaagttttt tgagtcatgc tgtgtttagt aatagaactc ttgcttgctt 5100 
tgctatttac accacaaagg aaaaagctgc actgctatac cagaaattat gaaatattct 5160 
gtaaccttta taagtaggca taacagttat aatcataaca tactgttttt tcttactcca 5220 
cacaggcata gagtgtctgc tattaataac tatgctcaaa aattgtgtac ctttagcttt 5280 
ttaatttgta aaggggttaa taaggaatat ttgatgtata gtgccttgac tagagatcat 5340 
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aatcagccat 


accacatttg 


tagaggtttt 


acttgcttta 


aaaaacctcc 


cacacctccc 


5400 


cctgaacctg 


aaacataaaa 


tgaatgcaat 


tgttgttgtt 


aacttgttta 


ttgcagctta 


5460 


taatggttac 


aaataaagca 


atagcatcac 


aaatttcaca 


aataaagcat 


ttttttcact 


5520 


gcattctagt 


tgtggtttgt 


ccaaactcat 


caatgtatct 


tatcatgtct 


gggcccctgc 


5580 


attaatgaat 


cggccaacgc 


gcggggagag 


gcggtttgcg 


tattgggcgc 


tcttccgctt 


5640 


cctcgctcac 


tgactcgctg 


cgctcggtcg 


ttcggctgcg 


gcgagcggta 


tcagctcact 


5700 


caaaggcggt 


aatacggtta 


tccacagaat 


caggggataa 


cgcaggaaag 


aacatgtgag 


5760 


caaaaggcca 


gcaaaaggcc 


aggaaccgta 


aaaaggccgc 


gttgctggcg 


tttttccata 


5820 


ggctccgccc 


ccctgacgag 


catcacaaaa 


atcgacgctc 


aagtcagagg 


tggcgaaacc 


5880 


cgacaggact 


ataaagatac 


caggcgtttc 


cccctggaag 


ctccctcgtg 


cgctctcctg 


5940 


ttccgaccct 


gccgcttacc 


ggatacctgt 


ccgcctttct 


cccttcggga 


agcgtggcgc 


6000 


tttctcaatg 


ctcacgctgt 


aggtatctca 


gttcggtgta 


ggtcgttcgc 


tccaagctgg 


6060 


gctgtgtgca 


cgaacccccc 


gttcagcccg 


accgctgcgc 


cttatccggt 


aactatcgtc 


6120 


ttgagtccaa 


cccggtaaga 


cacgacttat 


cgccactggc 


agcagccact 


ggtaacagga 


6180 


ttagcagagc 


gaggtatgta 


ggcggtgcta 


cagagttctt 


gaagtggtgg 


cctaactacg 


6240 


gctacactag 


aaggacagta 


tttggtatct 


gcgctctgct 


gaagccagtt 


accttcggaa 


6300 


aaagagttgg 


tagctcttga 


tccggcaaac 


aaaccaccgc 


tggtagcggt 


ggtttttttg 


6360 


tttgcaagca 


gcagattacg 


cgcagaaaaa 


aaggatctca 


agaagatcct 


ttgatctttt 


6420 


ctacggggtc 


tgacgctcag 


tggaacgaaa 


actcacgtta 


agggattttg 


gtcatgagat 


6480 


tatcaaaaag 


gatcttcacc 


tagatccttt 


taaattaaaa 


atgaagtttt 


aaatcaatct 


6540 


aaagtatata 


tgagtaaact 


tggtctgaca 


gttaccaatg 


cttaatcagt 


gaggcaccta 


6600 


tctcagcgat 


ctgtctattt 


cgttcatcca 


tagttgcctg 


actccccgtc 


gtgtagataa 


6660 


ctacgatacg 


ggagggctta 


ccatctggcc 


ccagtgctgc 


aatgataccg 


cgagacccac 


6720 


gctcaccggc 


tccagattta 


tcagcaataa 


accagccagc 


cggaagggcc 


gagcgcagaa 


6780 


gtggtcctgc 


aactttatcc 


gcctccatcc 


agtctattaa 


ttgttgccgg 


gaagctagag 


6840 


taagtagttc 


gccagttaat 


agtttgcgca 


acgttgttgc 


cattgctaca 


ggcatcgtgg 


6900 


tgtcacgctc 


gtcgtttggt 


atggcttcat 


tcagctccgg 


ttcccaacga 


tcaaggcgag 


6960 


ttacatgatc 


ccccatgttg 


tgcaaaaaag 


cggttagctc 


cttcggtcct 


ccgatcgttg 


7020 


tcagaagtaa 


gttggccgca 


gtgttatcac 


tcatggttat 


ggcagcactg 


cataattctc 


7080 


ttactgtcat 


gccatccgta 


agatgctttt 


ctgtgactgg 


tgagtactca 


accaagtcat 


7140 
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tctgagaata gtgtatgcgg cgaccgagtt gctcttgccc ggcgtcaata cgggataata 
ccgcgccaca tagcagaact ttaaaagtgc tcatcattgg aaaacgttct tcggggcgaa 
aactctcaag gatcttaccg ctgttgagat ccagttcgat gtaacccact cgtgcaccca 
actgatcttc agcatctttt actttcacca gcgtttctgg gtgagcaaaa acaggaaggc 
aaaatgccgc aaaaaaggga ataagggcga cacggaaatg ttgaatactc atactcttcc 
tttttcaata ttattgaagc atttatcagg gttattgtct catgagcgga tacatatttg 
aatgtattta gaaaaataaa caaatagggg ttccgcgcac atttccccga aaagtgccac 
ctgacgtcta agaaaccatt attatcatga cattaaccta taaaaatagg cgtatcacga 
ggccctttcg tcctc 

<210> 26 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<400> 26 

aaggaaaaaa gcggccgcat gtccctgttt ccatcactc 

<210> 27 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<400> 27 

gctctagatc agatagggaa ctcacagac 

<210> 28 
<211> 248 
<212> PRT 

<213> Homo sapiens 



7200 
7260 
7320 
7380 
7440 
7500 
7560 
7620 
7635 



39 



29 
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<400> 28 

Met Ser Leu Phe Pro Ser Leu Pro Leu Leu Leu Leu Ser Met Val Ala 

15 10 15 

Ala Ser Tyr Ser Glu Thr Val Thr Cys Glu Asp Ala Gin Lys Thr Cys 

20 25 30 

Pro Ala Val He Ala Cys Ser Ser Pro Gly lie Asn Gly Phe Pro Gly 

35 40 45 

Lys Asp Gly Arg Asp Gly Thr Lys Gly Glu Lys Gly Glu Pro Gly Gin 

50 55 60 

Gly Leu Arg Gly Leu Gin Gly Pro Pro Gly Lys Leu Gly Pro Pro Gly 
65 70 75 80 

Asn Pro Gly Pro Ser Gly Ser Pro Gly Pro Lys Gly Gin Lys Gly Asp 

85 90 95 

Pro Gly Lys Ser Pro Asp Gly Asp Ser Ser Leu Ala Ala Ser Glu Arg 

100 105 110 

Lys Ala Leu Gin Thr Glu Met Ala Arg He Lys Lys Trp Leu Thr Phe 

115 120 125 

Ser Leu Gly Lys Gin Val Gly Asn Lys Phe Phe Leu Thr Asn Gly Glu 

130 135 140 

He Met Thr Phe Glu Lys Val Lys Ala Leu Cys Val Lys Phe Gin Ala 
145 150 155 160 

Ser Val Ala Thr Pro Arg Asn Ala Ala Glu Asn Gly Ala He Gin Asn 

165 170 175 

Leu He Lys Glu Glu Ala Phe Leu Gly He Thr Asp Glu Lys Thr Glu 

180 185 190 

Gly Gin Phe Val Asp Leu Thr Gly Asn Arg Leu Thr Tyr Thr Asn Trp 

195 200 205 

Asn Glu Gly Glu Pro Asn Asn Ala Gly Ser Asp Glu Asp Cys Val Leu 
210 215 220 
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Leu Leu Lys Asn Gly Gin Trp Asn Asp Val Pro Cys Ser Thr Ser His 
225 

Leu Ala Val Cys Glu Phe Pro He 
245 



230 235 240 
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